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Introduction of this Documentation

This Instruction Manual is derived from the Operating Instructions which in-
cludes the product data in details.

Never work with or control the product before reading through the Safety In-
structions in the standard delivery and the safety related chapters in the Ope-
rating Instructions.

Reference

For documentations available in other type or language, please consult your lo-
cal sales partner or check www.boschrexroth.com/EFC3600.

Copyright
© Bosch Rexroth (Xi‘an) Electric Drives and Controls Co., Ltd. 2013

This document, as well as the data, specifications and other information set
forth in it, are the exclusive property of Bosch Rexroth (Xi‘an) Electric Drives
and Controls Co., Ltd. It may not be reproduced or given to third parties with-
out its consent.

Liability
The specified data is intended for product description purposes only and shall
not be deemed to be a guaranteed characteristic unless expressly stipulated in

the contract. All rights are reserved with respect to the content of this docu-
mentation and the availability of the product.
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Mechanical Installation

1 Mechanical Installation

1.1 Visual Check

After unpacking the frequency converter, perform a thorough visual check.
Check the following:

e Has the right device been supplied?

e Is the device damaged?

e Check the case for transport damage such as scratches, cracks or dents.

If you find any deviation from one of the above points, please contact your
Bosch Rexroth sales partner.

1.2 Ambient Conditions

If it is to function perfectly, the frequency converter must be installed in an envi-
ronment matching the data provided below.

Ambient temperature -10°C~+50°C
. . Up to 1,000 m (No derating)
Maximum altitude
1,000 ~4,000m (1% /100 m)
Relative humidity <90%
Degrees of protection IP 20 (Mounting on the metal wall in control cabinet)

®@: Refer to "10.3: Derating of Electrical Data" in the Operating Instructions.
Tab. 1-1: Ambient conditions

DOK-RCONO3-EFC-3600***-INO2-EN-P 1/35
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1.3 Installation Conditions

Depending on rating, the frequency converters are available in different frames.
For perfect heat dissipation, the minimum installation spacing above and below
the devices shown in the drawing must be observed.

Outlet T T T
[ > |
0 0 0 /‘ T k

—»150 mm <

Deflector

—»150 mm <«—

Inlet

by 44
77777777777

—{150 mm

Fig. 1-1: Installation conditions

l]%’ e The frequency converter shown above is Frame 1 to Frame 3. The
minimum installation spacing stated applies to Frame 1 to Frame
4.

e The frequency converter must be vertically installed.

e If one frequency converter is arranged above another, make sure
the upper limit of air temperature into the inlet is not exceeded
(see chapter 1.2 "Ambient Conditions" on page 1). A baffle plate
is recommended between the frequency converters to prevent
the rising hot air being drawn into the upper frequency converter
if the upper limit of air temperature is exceeded.

2/35 DOK-RCONO3-EFC-3600***-IN02-EN-P
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1.4 Dimensions
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Dimensions [mm] =

o EFC 3600 = -

% So| 28

s model B|b |H|h|h|@ D|T||tggH =2

=

1 0K40-1P2 90 | 80 (135|125 | 146 (45| 113 (105 |5| M4 0.96

0K40-3P4 1.18

2 0K75-1P2 95 | 85 [ 145 135|156 |45|128 | 120 |5| M4 1.24

0K75-3P4 1.26

1K50-1P2 1.61

3 95 | 85 [ 185 | 175|196 |45|133|125|5| M4

1K50-3P4 1.52

2K20-1P2 2.35

4 2K20-3P4 120 | 110 | 210 | 200 | 221 |45 (138 | 130 | 5| M4 | 2.25

4K00-3P4 2.36

Tab. 1-2: EFC 3600 dimensions

l]@ ®: The complete type code for frequency converter is: EFC3600-

XKxx-XPx-XDA-7P-NNNN, for details please see "17.3 Appendix 3:
Type Coding" in the Operating Instructions.

@: 2 screws are needed for mounting of EFC 3600 frame 1, 2 and 3.

®: 4 screws are needed for mounting of EFC 3600 frame 4.

DOK-RCONO3-EFC-3600***-INO2-EN-P
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Fig. 1-2: Frame 1, 2, 3

4/35 DOK-RCONO3-EFC-3600***-IN02-EN-P



EFC 3600 Bosch Rexroth AG
Mechanical Installation

B ft————————————— D——————————————
ft———————ph———— T —
L @d
(. J ] =
[ < N
1

h1 H h

H B
| KN’
|

=iy

N
\!

Fig. 1-3: Frame 4
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2 Electric Installation

2.1 Cable Specifications

2.1.1 Power Connection

Depending on rating, the frequency converters are available in different sizes.
For the device to function perfectly, flexible cables with corresponding wire end
sleeves must be used during the electric installation. The fuses, cable cross-sec-
tions and tightening torques required for the mounting screws are listed below.

Input side Outputside|  Screwtorque PE
_ | 5 = = for power = — =
§ %%‘ % % % % cable terminals % % g _E g
= =2 B = o~ . @~ g<z
E% g E g E [Nm/Ib?m] -§ E o E 5
S = = (screw size) = =
1-phase 200 VAC class
0K40 10 2.0/14 2.0/14 0.8/7 (M3) 6/8 0.8/7 (M3)
0K75 16 2.0/14 2.0/14 0.8/7(M3) 6/8 0.8/7(M3)
1K50 20 3.5/12 2.0/14 0.8/7 (M3) 6/8 0.8/7(M3)
2k20 | 25 53/10 | 3.5/12 1.2/10 (M4) 6/8 0.8/7 (M3)
3-phase 400 VAC class
0K40 | 6 2.0/14 | 2.0/14 0.8/7 (M3) 6/8 0.8/7 (M3)
OK75 10 2.0/14 2.0/14 0.8/7(M3) 6/8 0.8/7(M3)
1K50 10 2.0/14 2.0/14 0.8/7 (M3) 10/8 0.8/7 (M3)
2k20 | 16 2.0/14 | 2.0/14 1.2/10 (M4) 10/8 0.8/7 (M3)
4K00 | 20 2.0/14 | 2.0/14 1.2/10 (M4) 10/8 0.8/7 (M3)

Tab. 2-1: Fuse and cable dimensions

IS

1.

2.

The cable dimensions for inputs and outputs are based on sup-
ply voltages of 1P 200 VAC / 3P 380 VAC.

For wiring, please use clamp terminals which have passed UL
certification.

Please use wires of 75 °C and above.

6/35
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Electric Installation

2.1.2 Signal Connection

The following requirements are applicable to the signal connection wiring:

flexible cables with wire end sleeves

cable cross-section: 0.2 ~ 1.5 mm?

cable length: max. 20 m

analog inputs £10 V, Vrl, +| and GND: use shielded cables

analog inputs +l and GND: to eliminate interference from external influences,
connect +l and GND on the transducer with a 22 nF capacitor (50 V) and run
the signal cable two or three times through a ferrite ring.

DOK-RCONO3-EFC-3600***-INO2-EN-P 7/35
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2.1.3 Overview of Electric Connections

1 External brake resistor
||
S

Mains switch
1AC 200 to 240 V -
s0/60Hz) X A
(L1,12) L2 — EI
3AC380t0480 V L3 ———x IK
(50 / 60 Hz) 3 .
(L1,12,13)

Digital multi-function input 1

Brake
chopper
Digital multi-function input 2

i
O
1 —
Digital multi-function input 3 I X3 — z = ﬂ:
%
O

Digital multi-function input 4

Digital multi-function input 5

Shared connection for digital signals ©.5C —‘:\_h:l_

(NPN/PNP)
switch
0to10V Analog
O

Fmi T—’ output
— OUT1 O » Open
:I}—AK | CME . collector
¥ output

+10V
:l‘:l‘:;zg 0to10V vrl Relay output
function
inputs 4t020 mA +1
Serial
GND RS485
@ interface 1,5, 6: not used
6 2: GND
t 3: RS485-
1 4: RS485+
O Power supply @© Signal supply _{;F Shielded cables required
Fig. 2-1: Block diagram
[@3 e Itis recommended to use shielded cable to connect the motor.

e The communication interface shown in the figure above is RJ11
for ModBus communication; for PROFIBUS communication inter-
face DB9, see "13.2: PROFIBUS Protocol" in the Operating In-
structions.

8/35 DOK-RCONO3-EFC-3600***-IN02-EN-P
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2.2 Power Terminals

The table below describes the symbols on the frequency converter's power con-
nection terminals and their function.

Terminal | Description
1-phase AC 200V class
L1,L2 Mains power supply inputs
U,V,W Frequency converter outputs (to be connected to the motor)
B Reserved terminal for external brake resistor
+) DC positive bus output
D Input PE (located at bottom left of the heat sink)
) Grounding (located at bottom right of the heat sink)
3-phase AC 400V class
L1,L2,L3 Mains power supply inputs
U,V,W Frequency converter outputs (to be connected to the motor)
B Reserved terminal for external brake resistor
(+) DC positive bus output
D Input PE (located at bottom left of the heat sink)
D Grounding (located at bottom right of the heat sink)

Tab. 2-2: Main circuit terminals description

I

Do not use terminal L3 for 1P 200 VAC class models!

Depending on size, the position and sequence of the power terminals on the in-
dividual frequency converter may differ. Refer to the graphics below for the ex-
act connection terminal position and order.

L1 L2 @y o B U \Y% w
| I E—

Power Supply

Fig. 2-2: Power terminals (1x200 VAC)

L1 L2 L3 o B U \% w
| I E—
Power Supply

Fig. 2-3: Power terminals (3x400 VAC)

DOK-RCONO3-EFC-3600***-INO2-EN-P 9/35
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2.3 Interface Connection for Signals

2.3.1 NPN/PNP Mode Selection

EFC 3600

Switch SW
Caution: SW
Switch OFF the frequency converter % N
before removal of the panel and o
switching NPN / PNP switch SW.
FAIS)
=z
Position 2
A WARNING! SW
ket heod and olow e Dot oo g
o) O |
Remove the operating panel to >
see the NPN / PNP switch SW. AR E
0D D® Position 1
Fig. 2-4: NPN / PNP wwitch SW for the digital inputs
= As shown in the figure above, the factory default setting is NPN.

10/35
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2.3.2 Analog Input Terminals (+10 V, Vrl, GND, +l)

Frequency
converter
+10V

Shielded cable

Vr1

Potentiometer

GND

Running through

2-3 windings for Frequency
the same phase converter
O +|

0.022 FTY. (-
50 V
GND

N/
| Ferrite magnetic ring

Fig. 2-5: Analog input terminals (+10 V, Vrl, GND,+l)

= e For connections of low level analog signals, which are easily affec-
ted by external interference, the wiring length should be as short
as possible (less than 20 m). Shielded cables must be used.

e Incorrect operation may occur due to interference on the analog
signal. In such cases, connect a capacitor and ferrite core at the
output side of the analog signal, as shown above.

DOK-RCONO3-EFC-3600***-INO2-EN-P 11/35
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2.3.3 Control Circuit Terminals

Control circuit terminals figure

— — ||x1 | x2 | x3 | x4 | x5 | sc | GND
IVTa ™ | T¢|||© |cME |ouT1| Fm1 | vi1 | « | +10v

Fig. 2-6: Control circuit terminals

= The sequence of the label and the terminals is as indicated by ar-
rows in the above figure.
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Type | Terminal Signal function Description Signal requirement
Activated with “closed”
X1 ~X5 Multiple speed see parameters E0.01 ~
s2 commands Er?é%s’eizgﬁtelrr&?uﬁ 24VDC 8 mA inputs via op-
2e tions P g to-electric couplers
Shared connection for
SC digital signals Isolated from GND
Supply voltage for exter- +10V
+10V |nal frequency setpoint Power sudpply for speed
value specified commands (Max. current 30 mA)
Input voltage range:
) 0~10V
Vrl Analog voltage input )
) Input resistance: 40 kQ
> .
g' Analog frequency com- Resolution: 1/1000
g mands Input current range:
o
< , 4~20mA
+ Analog current input )
Input resistance: 499 Q
Resolution: 1/800
Shared connection for
GND analog signals Isolated from SC -
Earth  [Shielding terminal - -
o I Programmable digital o I
en collector i i en collector outputs:
OUT1-CME p output with multiple p p
J%) output 1 functions, see parame- |pC 30V, 50 mA
a2 ter £1.00
> N
° Ta  |Relay changeover con- Rated capacity of
=) Tc  [|tacts Programmable relay out-| contact transmitter:
a put, see parameter AC250V3A
Tb Relay shared contact E1.02
DC30V3A
Output voltage:
. Programmable analog utputvortage
2 | Em1-GND [Analog multi-function  |output with multiple 0~10v
£3 output 1 functions, see parame- | Max. output current:
ter£1.30 5mA

Tab. 2-3: Control circuit terminals description

DOK-RCONO3-EFC-3600***-INO2-EN-P
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3 Parameter Settings

3.1 Operating Panel

The operating panel is removable and composed of two areas: display and keys.
The display shows mode settings and operation state of the frequency convert-
er. The keys allow the user to program the frequency converter.

Display

Display value of monitored parameters in monitoring mode

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

Set Potentiometer
Enter into sub-menu Set running frequency
Confirm set parameters
High
Function
Switch between menu RUN/FWD/REYV indicator

and monitoring display
Return to upper level menu O O O
Run FWD REV
Run
Run the converter

Increase button
Increase function group number/function code number/parameter value

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

Fig. 3-1: Operating panel

14/35 DOK-RCONO3-EFC-3600***-IN02-EN-P
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3.2 Start-up

The diagram below shows the standard start-up procedure for the frequency
converter.

e White boxes: check whether all the work listed has been performed correctly
before beginning the start-up

e Light grey boxes: start-up (described on the following pages)

e Dark grey boxes: to prevent damage, proceed as is described after the start-
up

A4
[ Mechanical Installation |
A4
Electric Installation
» Interface connection for power
» Interface connection for communication if necessary
» Interface connection for signals
v
Switch on Power Supply and Check Frequency Converter Status
> 0.00 flashes on display
A4
Set and Check the Parameters
» Set [00.02]=4: Start-up mode to show “-St-” group
» Check all fast settings and visit advanced parameters if necessary
v
| Operation without load: check all functions |
v
| Operation with load: check all functions |
v
[ Fine adjustment and resetting parameters if required |
v
[ Check and document parameters |
v

Fig. 3-2: Start-up procedure

DOK-RCONO3-EFC-3600***-INO2-EN-P 15/35
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3.3 Operating Descriptions

(Loop)
Menu = = = = = =
b0 bl ylyligiy S3 ity E4 do b0
level 1 = T =3 - =5 — = HO = — = |
O O] G| e G D] o e o el
e B n I8 hl ] "l
| Sameas | Same as i Same as i Same as i Same as i
Set i group b0 E group b0 i group b0 i group b0 | group b0 |
Loop)
@ = w C
Meny [p000 = boo1 [ oot oo boao J—— 1 bo0o
eve [xa] I ma| i =
T i)
1 I !
| T ame e 1
Set Set i i \[5et | Sameas |
A
O :
1 ! 1
Menu ! = 1[Se] - I
0 piiininininininiinininintntnininininintt 7l 65535
Mew [0 o o]
Fig. 3-3: Operating mode
Press Press Press Press Press Press Press Press
50.00 |F||nc| 0.00 |Fum-| b0 |A | b1 |Sct| b1.00 |A | b1.04 |sa| 50.00 | v| 30.00 | Set
Status monitoring
(Output frequency)

Fig. 3-4: Operating example
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3.4 Parameters

3.4.1 Description of Attribute Symbols in Parameter Tables

Parameter attribute Description
Parameter setting can be modified when the frequency converter is in RUN
RUN/STOP or STOP mode.
STOP Parameter setting can only be modified when the frequency converter is in
STOP mode.
mowd Parameter setting can only be modified when the manufacturer password
P protection is disabled.
read only Parameter setting is read-only and can't be modified.

Tab. 3-1: Description of attribute symbols in parameter tables

[@3 e Code: means function / parameter code, written in bx.xx, EX.xX,
Sx.xx, Hx.xx and dx.xx.

e Value of function / parameter code: written in [bx.xx], [Ex.xx],
[Sx.xx], [Hx.xx], and [dx.xx].

e Default: values that correspond to the factory default upon initiali-
zation at 50 Hz.

e Attrb.: means attribute.

DOK-RCONO3-EFC-3600***-INO2-EN-P 17/35
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Parameter Settings
3.4.2 Quick Start Parameters
Access & motor nameplate parameters
Code Name Setting range Min. unit| Default Attri.
0: Basic parameters
) 1: Standard parameters
b0.02 ﬁﬁgess authority set- 2: Extended parameters 1 0 RUN/STOP
3: Advanced parameters
4: Start-up mode
Rated motor
$2.00 5.00 ~400.00 Hz 0.01Hz |50.00Hz| STOP
frequency
Rated motor Depends
S2.01 1~30,000 rpm 1rpm STOP
rotation speed P P™ | on model
_ Depends
$2.02 [Rated motor power |0.1~1,000.0 kW 0.1kw on model STOP
N Depends
S$2.03 [Rated motor voltage |0~480V 1v on model STOP
N Depends
$2.04 |Rated motor current  |0.01 ~655.00 A 0.01A on model STOP

18/35
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Start-up parameters

Code Name Setting range Min. unit | Default | Attri.
0: Start directly
b1.30 |Starting mode 1: Braking before start 1 0 STOP

2: Start with speed capture
0: Deceleration to stop

1: Freewheeling to stop

b1.40 |Stopping mode 1 0 STOP
2: Freewheeling under STOP-command,
decelerating under direction changes
0: Linear curve
S0.00 |V/F curve mode 1: Square curve 1 0 STOP
2: User-defined multipoint curve
Stopping with 0: Only valid for control with keyboard RUN/
§3.35 ) 1 1
Stop key 1: Valid for all control means STOP

0: Given by panel potentiometer

1: Given by panel digital setting
. 2: Given by external analog AV

First frequency )

b1.00 3: Given by external analog AIC 1 0 STOP

setting source )
4: Set by external UP/DOWN terminals
5: Given by communication
6: Given by multi-speed
0: Inputting commands with panel
FirstRUN 1: Inputting commands via external termi-
b1.02 {command nals 1 0 STOP
source 2: Inputting commands via communica-
tion
S RUN/
b1.20 [Accelerationtime 1l |0.1~6,000.0s 0.1s 5.0s
STOP
S RUN/
b1.21 [Decelerationtime 1 |0.1~6,000.0s 0.1s 5.0s STOP

DOK-RCONO3-EFC-3600***-INO2-EN-P 19/35
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Input / Output terminal functions

Code Name Setting range Min. unit | Default | Attri.
. . 0: Forward/stop, reverse/stop
2-wire/3-wire
EQ0.00 ) 1: Forward/reverse, run/stop 1 0 STOP
running control )
2: 3-wire control
E0.01 |Terminal X1 1 0 STOP
E0.02 |Terminal X2 1 0 STOP
E0.03 |Terminal X3 0~28 1 0 STOP
E0.04 |Terminal X4 1 0 STOP
E0.05 |Terminal X5 1 0 STOP
E1.00 |OUT1 output 0~18 1 1 STOP
E1.02 |Relay output 1 1 STOP
0: Running frequency
1: Set frequency
2: Output current
FM1 analog output 3: Reserved
F1.30 nalog ot 1 o | RuV
selection 4: Output voltage STOP
5: Output power
6: Analog input voltage
7: Analog input current
E1.31 |FM1 channel mode 0:0~10V;1:2~10V 1 0 RUN/
STOP
. . RUN/
E1.32 |FM1 gain setting 0.00~10.00 0.01 1.00 STOP

Setting range of E0.01 ~ E0.05 is as below:

: No action (multiple choices allowed)

: Multi-speed control terminal 1

: Multi-speed control terminal 2

: Multi-speed control terminal 3

: Reserved

: Acceleration/deceleration time terminal 1
: Acceleration/deceleration time terminal 2
: 3-wire running control

: Freewheeling to stop enabled

© 0N gk~ W DN PP O

: Frequency increment UP command
10: Frequency decrement DOWN command

20/35 DOK-RCONO3-EFC-3600***-IN02-EN-P
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11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:

Parameter Settings

Zeroing of external terminal frequency setting
Reserved

Stopping DC braking enabled

Reserved

Simple PLC prohibited

Simple PLC paused

Reserved

Second frequency command source enabled
External fault N.O. contact input

External fault N.C. contact input

External RESET input

Second run command source enable
Forward (FWD)

Reverse (REV)

Forward jog

Reverse jog

Counting input

Counting clear

DOK-RCONO3-EFC-3600***-INO2-EN-P 21/35
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EFC 3600

Fault message and diagnosis
Setting . . .
Code Name Min. unit | Default |  Attri.
range
E4.20 |Last fault type 1 0 read only
E4.21 |Second last fault type 0~51 1 0 read only
E4.22 |Third last fault type 1 0 read only
E4.30 foall‘fl'to“t frequencyatlatest |4 1y, - [p1.05] 0.01Hz | 0.00Hz | read only
E4.31 [>etting requency atiatest o o0z ~ [11.05] 0.01Hz | 0.00Hz | read only
E4.32 [Output current at latest fault {0.0 ~1000.0 A 0.1A | 0.0A | readonly
E4.33 |Output voltage at latest fault |0 ~1,000V 1v ov read only
E4.34 |DC bus voltage at latest fault |{0~1,000V 1v ov read only
E4.35 :(\/Iodule temperature at latest | 1 0 read only
ault

0: No action

1: Restore factory default
b0.05 |Parameter initialization 2: Remove error record 1 0 STOP

Note: The value is auto-

matically set to be O after

the operation.

Setting range of E4.20 ~ E4.22 is as below:

2

0: No error

: OC-1, overcurrent happens at constant speed

: OC-2, overcurrent happens during acceleration
: OC-3, overcurrent happens during deceleration
: OE-1, overvoltage happens at constant speed

: OE-2, overvoltage happens during acceleration
: OE-3, overvoltage happens during deceleration
: OL-1, frequency converter overload

: OL-2, motor overload

© 0 N O o~ W N P

10: SPI-, internal communication error
11: E-St, external fault
12: RS-, external communication error

: EEP-, read/write EEP error, when read and write EEP/flash, error happens

13: CF, circuit fault, when there is something wrong with current detection

2/35
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e 14: Reserved
e 15: Ot, motor over temperature

e 16: CPUd, CPU is disturbed by external signal and program run to illegal ad-
dress

e 17: SC, short circuit of IGBT happens; 18: Reserved

e 19: IPH.L, input phase loss; 20: OPH.L, output phase loss

e 21: OH, frequency converter over temperature; 22: Reserved

e 23: CPUC, I/0O board trap error

e 24: CPUE, operating panel trap error

e 25: CE3-, SPI problem between operating panel board and 1/0 board
e 26: CE4-, internal problem on operating panel

e 27: FFE-, firmware does not match

e 28: PSr-, problem with power supply on the main board

e 31: ESS-, soft start error

e 32: CE5-, internal problem on main board

e 33: UE-1, undervoltage during run

e 34: UH, frequency converter under temperature

e 35: FHE-, manufacturer parameter defect or dismatch to hardware
e 36: CE7-, 15 V power supply error

e 37:dirl, rotation direction error 1

e 38: dir2, rotation direction error 2

e 39: CE8-, communication problem on I/O board (No communication frames
received from 1/0 board)

e 40: CEO-, communication problem on main board (The communication frames
received from main board are checksum erroneous)

e 41: CE1l-, communication problem on operating panel (The communication
frames received from removable panel are checksum erroneous)

e 42: CE2-, communication problem on main board (There is no communication
data from main board received in general)

e 43: CE6-, communication problem on removable board (There is no communi-
cation data from removable received in general)

e 44: CE9-, firmware version error

e 45: EEPr, EEPROM error on operating panel
e 47: OE-4, overvoltage during stop

e 50: t-Er, motor parameter identification error

e 51: SEr-, service data handling error (the main board does not receive the an-
swer after the retry limit)
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Fault Indication

4 Fault Indication

EFC 3600

overcurrent during
deceleration

Error . .
code Error name Possible reason Solution
Sudden change in run mode Reduce occurrence and scale of sudden
change
Low mains voltage Check the input power supply
= Motor power and frequency con-  |Motor power has to match with frequen-
@ verter power do not match cy converter power
o
% 5 Toolarge inertia or load ICheck motor power, converter power,
0C-1 28 oad
g e Decrease the carrier frequency
> .
° The motor cable is too long e Select afrequency converter of larg-
e er power
e Check the amount of voltage boost
Excessive torque compensation |4 Reduce the amount of voltage boost
until the current decreases
The acceleration time is too short  |Increase the acceleration time
Too large start frequency Reduce the start frequency
§ Too large load rotation inertia, too |Increase the acceleration time, reduce
g large impact load sudden load change
3 Running command applied while ~ |Restart after motor stop, or start with
i motor is coasting tracing speed ([b1.30]=2)
0C-2 § Improper V/F curve setting Adjust V/F curve
g Motor power and frequency con-  |Motor power has to match with frequen-
o verter power do not match Ccy converter power
3 e Check the amount of voltage boost
(5] . .
3 Excessive torque compensation | Reduce the amount of voltage boost
until the current decreases
Improper motor parameter setting |Set correct motor parameters
The deceleration time is too short |Increase the deceleration time
Too large load rotation inertia Use suitable brake component
0c-3 Motor power and frequency con-  |Motor power has to match with frequen-

verter power do not match

Cy converter power

Over excitation

Reduce [b1.45]

Improper motor parameter setting

Set correct motor parameters
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EFC 3600

Bosch Rexroth AG
Fault Indication

Error

. Error name Possible reason Solution
= Surge voltage from power supply |Check the input power supply
© 9 Motor to earth short circuit causes .
o @
OE-1 & § DC bus capacitors overcharged Check the motor connection
S § Too large load rotation inertia Use suitable brake component
[ — — T
33 . Check the wiring of control circuit, main
°© Noise interference circuit and grounding
> Surge voltage from power supply |Check the input power supply
[ N N
= Motor to earth short circuit causes .
o
é % DC bus capacitors overcharged Check the motor connection
OE-2 S . . . Restart after motor stop, or start with
g § Direct start during motor running tracing speed (b1.30)
S ® ——
= N Increase the acceleration time (b1.20)
S Too short acceleration time or use S-curve (b1.22~b1.24)
Surge voltage from power supply |Check the input power supply
Motor to earth short circuit causes .
DC bus capacitors overcharged Check the motor connection
Too large load rotation inertia Use suitable brake component
e Increase the deceleration time
(b1.21)
OE-3

overvoltage during deceleration

Too short deceleration time

e Use abrake resistor or a dynamic
brake resistor unit

e Enable stall overvoltage prevention
during deceleration ([E4.01]=1)

Incorrect wiring of brake resistor

Check the wiring

The brake chopper is damaged

Contact with service
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Fault Indication

EFC 3600

Error

motor overload

—— Error name Possible reason Solution
Long time over load Reduce over load time, reduce load
. Adjust V/F proportion and torque in-
Too large proportion of V/F curve crease settings
Motor power and frequency con-  |Motor power has to match with frequen-
-c.é verter power do not match cy converter power
?;) o Reduce the load in case of lower
5 speed
5 .
s Overload happens in case of lower o Lower the carrier frequency (b0.21)
OL-1 g speed
§ e Increase the frequency converter ca-
> pacity
s o Adjust the load, acceleration/decel-
S Too large load, too short accelera- eration time or cycle
- tion/deceleration time orcycle | Increase the frequency converter ca-
pacity
Low mains voltage Check the input power supply
Too much torque boost setting Decrease the value of S0.21
Motor locked Prevent motor lock
o Increase frequency converter output
frequency (b1.04 or potentiometer)
e Reduce load
Normal motor runs long time with | Use variable frequency motor or set
large load at low speed zero speed load (E4.05) to a higher
value
e Set correct thermal motor time con-
stant (S2.23)
Low mains voltage Check the input power supply
OL-2

Too large proportion of V/F curve

Adjust V/F proportion and torque in-
creases

Too large sudden load change

Check load

Wrong input of motor rated current

Set correct motor rated current to
S2.04

Multiple motors are running under
same frequency converter

Do not connect more than one motor to
the frequency converter

Over excitation

Reduce [b1.45]

Wrong motor overload curve at low
speed

Set parameters S2.23, E4.04 and
E4.05 correctly according to motor ac-
tual situations

26/35

DOK-RCONO3-EFC-3600***-IN02-EN-P



EFC 3600

Bosch Rexroth AG
Fault Indication

Ecr)':; Error name Possible reason Solution
N~
g2 Try to backup the data from the ope-
EEP- = Flash memory in a bad condition  |rating panel, and then contact with serv-
z § ice
1S Check the wiring of control circuit, main
© £ |EMCproblem on the main board  |circuit and grounding to find out the
SPI- &S % source of interference
Es Remove the EMC problem, if it happens
g2 r - problem, pp
5 Internal error on I/0O board again, contact with service
External fault caused by input sig- |Check external terminal status, check
nals via external terminals respective reason to fault
Ensure the right external signals have
- . . . been connected correctly to the right
El m;%?%\évg:(?gﬁ;t&?g}?; ;lwsultl- multi-function external terminals which
E-St = are assigned for external fault input
£ ([E0.01]~[E0.05]=19, 20)
% Check the stop command via ModBus
Converter stop caused by E-Stop  |communication (0X0088: stop accord-
active command via ModBus com- |ing to parameter setting; 0X0090: E-
munication stop active).If converter receives
0X0090, E-St will be displayed
= - — -
B % Device connection problem ﬁgﬁCk device communication connec
© S o
RS- | BSE
3 E b Improper baud rate setting Set proper baud rate
8
= E —~
S Q' . .
CE »S § % The offsetis out of range dueto  |Remove the EMC problem; if it happens
3 £ & |EMCordefectof current detection |again, contact with service
588
e Provide a better cooling condition
Motor over heat
Lo e Check the load
52
ot 3 E Temperature sensor defect Replace the motor
g “g’. Different motor with different maximum
E g . temperature, configure the external di-
Improper protection level vision circuit and choose protection lev-
el (S2.22)
T o CPU is disturbed by external noise g.?gﬁ.li ;T%ngm%gfn?trm dc gﬁtt{[r,]énam
S c H
cPUd 3 g 5 and program run to illegal address | o e o0 <
= o o _ Al
=R} Improper parameters setting 5:5520.05] =1 for parameters initiali
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Fault Indication

EFC 3600

operating
panel trap error

Error . .
—— Error name Possible reason Solution
External short circuit of motor
= phase-phase Check the motor
= m
SC T O Remove the short circuit and check the
E 5 Earth surge motor
@ Internal fault of IGBT Contact with service
) Abnormal, omitted or broken con- |Follow operating procedures to check
5 nection of frequency converter power supply connections, remove
é’ § power supply omitted or broken connection
‘@ % Broken fuse Check fuse
IPH.L % § Imbalance in the three phases of ~ |Check if the imbalance situation ex-
5T input power supply ceeds requirements
S
£5 Lo . o
3 Main circuit capacitor deteriora Contact with service
ks tion
" Abnormal, omitted or broken con- |Check the connections of frequency
=3 nection of frequency converter converter outputs, remove omitted or
OPH.L = E outputs broken connections
3 © .
©c Imbalance in the three phases of
o outputs Check the motor
e Reduce ambient temperature, im-
- prove ventilation and heat dissipa-
b % _ tion; clear dust, cotton wadding in
g = Frequency converter (heat sink) air ducts; check fan and its power
g temperature is higher than max. al-|  supply connection (if available)
OH >E lowable temperature 85°C P
23 o Reduce the load if it is too heavy
L
§- % e Reduce the carrier frequency
= (00.21)
Temperature detection circuit fault | Contact with service
e Check the wiring of control circuit,
g S main circuit and grounding to find
CPUC 83 |Fatal error with CPU on I/O board out the source of interference
Qs o Ifit happens again, contact with
service
e Check the wiring of control circuit,
) ) main circuit and grounding to find
CPUE Fatal error with CPU on operating out the source of interference

panel

o |Ifithappens again, contact with
service
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EFC 3600

Bosch Rexroth AG
Fault Indication

Error . .
. Error name Possible reason Solution
k=)
&
23
£95 e Check the wiring of control circuit,
E w2 SR . .
2 g; main circuit and grounding to find
CE3- S S5 |Problem with operating panel out the source of interference
T o g o Ifithappens again, replace the ope-
75} o . . A
% o rating panel or contact with service
-
o
E % e Check the wiring of control circuit,
25 main circuit and grounding to find
CE4- %é Problem with operating panel out the source of interference
g Zi o If it. happens again, replag:e the ope-
£ rating panel or contact with service
o
f Operating panel may be placed to
36 the frequency converter with old- |Contact with service
FFE- g er/newer firmware
£8  [/Oboardmayb dtoan-
== y be removed to an . .
= other device Contact with service
10V overload on I/0 board Remove the overload
s S =  |EMC problems at customer /0 in- |Remove the environmental interference
28 |terface or EMI
Q_.Q
PSr- E 35 e Check the wiring of control circuit,
8 21;.» £ main circuit and grounding to find
S8E Internal problem out the source of interference
e Contact with service
S5 Power failure while write / read Parameter initialization
<] i Error happens at normal power on,
o = means problem with operating Replace the operating panel
EEPr s £ |
5 3 pane
a3 Panel firmware version does not . .
b © match with that of the main board | CONtactwith service
Soft start resistor value has been . .
changed due to over temperature Contact with service
g Mains input is unstable Check the input power supply
ESS o Mains input is weak Increase the power capacity
- [
@ Input phase loss occurs during .
§ start up (3 phase) Remove the input phase loss
Eflgl]n circuit capacitor deteriora- Contact with service
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Fault Indication

EFC 3600

Error . .
—— Error name Possible reason Solution
S8
e 8 , , e Check the wiring
CE5- 5 © <2  |Problemwith CPU on main board o . . )
£38E o [fitfails again, contact with service
S E
% c Power failure during running Check the input power supply
= 2
c< Main circuit capacitor deteriora Contact with service
== tion
c ©
=}
o e Check the surrounding temperature
g = ) ) of the frequency converter
g5 Ambient temperature is lower than . )
UH Sa -15°C e Provide a reasonable ambient tem-
& E perature that frequency converter
3 5 requires
o . .
L5 Defect of temperature sensor Contact with service
8,
22,
sg8 g
= I
SE=
FHE- &5 & |Parameter corruption Contact with service
o<
8=
c O
© O
£
‘q-;, S Internal circuit failure Contact with service
3]
CE7- S . i
o= EMC problem Remove the environmental interference
n < or EMI
— @
S &« |Parameter [b1.10], direction con-
dirl g = S |trol=1, forward only. Direction Set the parameter correctly
©:5 @ |command is reverse
§ .8« [Parameter [b1.10], direction con-
dir2 8% S |trol=2, reverse only. Direction Set the parameter correctly
2= @ |commandis forward
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EFC 3600 Bosch Rexroth AG
Fault Indication
Ecr)':; Error name Possible reason Solution
= - -
S EMC problem ReEm,\cA):/e the environmental interference
£ 8 or
D=
o S %\
2 E®
Q£ .=
588
CE8- S o 2
© > .
et é Defect on I/0 board Replace the I/0 board or drive
ESE
€ o
8Q
s
5 22 [emc problem Remove the environmental interference
S2€8 or EMI
(]
e g g
os+v 2
CEO s g_ﬁ 2
| 558§
2£ S £ |Defect on main board Replace the frequency converter
2 € )
EcEs
o
g8 8¢
- - -
3 ~ Remove the environmental interference
e %)
5_E 2 EMC problem or EMI
QLo
S5 c¢S
aagd 2
c o8 o
CEl- | £EEE Replace the operati lorf
8553 . eplace the operating panel or frequen-
= E é Defect on operating panel ¢y converter
1S c O
E°2 o
3 £=
= - -
5 EMC problem Remove the environmental interference
E Eo or EMI
<@ i)
882
oc8 =8
[ ==N
2 | S£Fs
T =T .
2ES ‘é Defect on main board Replace the frequency converter
j N e
ESEc
E 8¢
o o
£
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Fault Indication

EFC 3600

service data handling error
(the main board does not receive
the answer after the retry limit)

Error . .
—— Error name Possible reason Solution
S Remove the environmental interference
e £% |EMCproblem or EMI
L _ g9
O D ==
°S53 3
soc@®
S2L83s
CE6- | =85
c © O © .
SSza . Replace the operating panel or frequen-
= qé s 2 Defect on operating panel ¢y converter
EcET
EC9g
8 2o¢g
5 o
S
S5 Firmware version of 1/0 board
CE9- £5 does not match with othersinthe |Contact with service
ED system
g
Power supply voltage is too high  |Check the input power supply
Surge voltage from the power sup- :
% 5. plyg 9 P P~ |check the input power supply
= un
OE-4 s e e Check the wiring of control circuit,
= L main circuit and grounding to find
e® Noise interference out the source of interference
e Too much inertia on the load
5 8 Motor power and frequency con-  |Motor power has to match with frequen-
g & verter power do not match cy converter power
o
CEr g 8 Improper setting of motor parame- |Set parameters according to motor
S8 ters nameplate
g % No conniection of converter and Check motor cable connections
ES motor
EMC problem ESEm’\cA):/e the environmental interference
o Check the wiring of control circuit,
main circuit and grounding to find
Se out the source of interference
r-

Problem with operating panel

e Ifremote cable is be used, please
use shielded cable

o |Ifit happens again, replace the ope-
rating panel or the frequency con-
verter

Tab. 4-1. Error description and solution
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