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Read these Instructions and the Instructions concerning the lateral channel compressor 
before you start working! Observe the safety instructions given therein. 
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Scope of supply 
 
Frequency inverter 2FC4153-2NE00, 2FC4223-2NE00, 2FC4303-2NE00 
 Description   Quantity  
A Frequency inverter  1  
B Operating instructions  1  
C Mounting angle  4  
D Fixing screw for mounting angle M5 x 10 mm raised countersunk 

head screw 
 

4 
 

E EMC shield sheet for shielded control cables in the assembly kit 1  
F Fixing screw for EMC shield sheet M4 x 10 mm screw with captive 

washer 
 

2 
 

G Grommet for motor cable  1  
H EMC shield sheet for shielded motor cable  1  
I Fixing screw for EMC shield sheet M4 x 14 mm self-tapping screw 2  
J Fixing material for connecting the mains cable 

and motor cable 
M6 hexagon nut 
Plain washer, spring lock washer 

10 each  

K -    
X1.1 Mains connection Stud under the cover   
X1.2 3-pole terminal strip for relay output 1  1  
X1.3 4-pole terminal strip for relay output 2  1  
X2.1 Motor connection Stud under the cover 
X2.2 PTC connection or thermal contact (NC con-

tact) of the motor 
Screw connection under the 
cover 

  

 
Frequency inverter 2FC4453-2NE00 
 Description  Quantity  
A Frequency inverter  1  
B Operating instructions  1  
C Mounting angle  4  
D Fixing screws for mounting angle M8 x 16 mm hexagon head 

screw Plain washer, spring lock 
washer 

4 each 
 

 

E EMC shield sheet for shielded control cables preassembled under the cover 1  
F -    
G -    
H - Integrated EMC shield sheet for 

motor cable under the cover 
  

I -    
J -    
K 3.6 x 150 mm cable binder Strain relief and shield connec-

tion of motor cable 
4  

X1.1 Mains connection Stud under the cover, 
preassembled fixing material 

  

X1.2 3-pole terminal strip for relay output 1  1  
X1.3 4-pole terminal strip for relay output 2  1  
X2.1 Motor connection Stud under the cover, 

preassembled fixing material 
  

X2.2 PTC connection or thermal contact (NC con-
tact) of the motor 

Screw connection under the 
cover 
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Interfaces and displays 
 
Position Description Function  
1 2 LEDs (red, green) Status display  
2 Control interface Plug-in station for e.g. keypad  
3 Control terminals Digital and analog inputs and outputs  
4 Slot for additional module   
 
 
 
 
This documentation is valid for frequency inverters of the 2FC type, as of version: 
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 Quick guide 
 
The Simco frequency inverter is pre-configured for four modes of operation. Installation and 
commissioning just take a few steps: 
 
Read the safety instructions � The safety instructions are given from 

page 7 onwards. 
 

   
Install the frequency inverter in the control 
cabinet 

� The installation dimensions are given 
from page 13 onwards. 

   
Wire the frequency inverter � The wiring schemes are given from 

page 15 onwards. 
• Depending on the mode of operation, a mini-

mum of wiring is required at the control termi-
nals. 

  

   
Match important process parameters � Changing of parameters is described 

from page 28 onwards. 
• The acceleration time and the deceleration time 

must be matched to the hydraulic process via 
C0012 and C0013. 

  

• The maximum output frequency must be 
matched to the desired maximum speed of the 
via C0011. 

  

   
Set speed � The steps for commissioning are 

described from page 26 onwards. 
A) Speed setting using a potentiometer 
– The speed is set via the analog input. 
– The speed can be adjusted between a  
    minimum and a maximum value. 

� Potentiometer wiring is described 
from page 23 onwards. 

B) Operation with several adjustable fixed speeds 
– The speed of the side channel blower can be 
    adjusted in steps of 1000/min by triggering the 
    digital inputs E3 and E4. 
 

� The wiring of E3 and E4 is described 
from page 23 onwards. 

C) Operation with one fixed speed 
– Connect keypad 
– Set desired fixed speed under C0140. 
– Remove keypad. 
– The side channel blower will be operated with     
    this speed when switched on. 

� Keypad connection and changing of 
parameters is described from page 
28 onwards. 

D) Speed setting using the keypad 
– Connect keypad 
– Select C0140. 
– Set the speed desired for the respective process 
    using the keys    
– The side channel blower will be operated with the 
    last set speed when switched on. 

� Keypad connection and changing of 
parameters is described from page 
28 onwards. 
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1 Safety instructions 
 
1.1 General safety notes for controllers 
 
(in conformity with Low-Voltage Directive 73/23/EEC) 
 
General 
Controllers can - according to their enclosure - carry a voltage or parts of the controllers can 
move or rotate during operation. Surfaces can be hot. 
If the required cover is removed, the controllers are used inappropriately or installed or oper-
ated incorrectly, severe damage to persons or material assets can occur. 
For more detailed information please see the documentation. 
All operations concerning transport, installation, and commissioning as well as maintenance 
must be carried out by qualified, skilled personnel (IEC 364 and CENELEC HD 384 or DIN VDE 
0100 and IEC report 664 or DIN VDE 0110 and national regulations for the prevention of acci-
dents must be observed). 
According to this basic safety information, qualified, skilled personnel are persons who are fa-
miliar with the installation, assembly, commissioning, and operation of the product and who 
have the qualifications necessary for their occupation. 
 
Intended use 
Drive controllers are components which are designed for the installation into electrical systems 
or machinery. They are not to be used as domestic appliances, but only for industrial purposes 
according to EN 61000-3-2. The documentation contains information about the compliance of 
the limit values to EN 61000-3-2. 
When installing the drive controllers in machines, commissioning (i.e. the starting of operation 
as directed) is prohibited until it is proven that the machine complies with the regulations of the 
EC Directive 98/37/EC (Machinery Directive); EN 60204 must be observed. 
Commissioning (i.e. starting of operation as directed) is only allowed when there is compliance 
with the EMC Directive (89/336/EEC). 
The drive controllers meet the requirements of the Low-Voltage Directive 73/23/EEC.  
The harmonised standards EN 50178/DIN VDE 0160 apply to the controllers. 
The technical data as well as the connection conditions must be obtained from the nameplate 
and the documentation. The instructions must be strictly observed. 
 
Warning: Controllers are products with restricted availability according to EN 61800-3. These 
products can cause interferences in residential premises. If controllers are used in residential 
premises, corresponding measures are required. 
 
Transport, storage 
The notes on transport, storage and appropriate handling must be observed. 
The climatic conditions according to EN 50178 apply. 
  
Installation 
The controllers must be installed and cooled according to the regulations given in the corre-
sponding documentation. 
Ensure careful handling and avoid mechanical overload. Do not bend any components and do 
not change the insulation distances during transport and storage. Electronic components and 
contacts must not be touched. 
Controllers contain electrostatically sensitive components which can easily be damaged by 
inappropriate handling. Do not damage or destroy any electrical components since this could 
mean hazards for your health! 
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Electrical connection 
When working on live controllers, the valid national regulations for the prevention of accidents 
(e.g. VBG 4)must be observed. 
The electrical installation must be carried out in compliance with the corresponding regulations 
(e.g. cable cross-sections, fuses, PE connection). Additional notes and information can be ob-
tained from the corresponding Instructions. 
The Instructions contain notes concerning wiring according to EMC regulations (shielding, 
earthing, filters and cable routing). These notes must also be observed when using CE-marked 
controllers. The compliance with limit values required by the EMC legislation is the responsibility 
of the manufacturer of the machine or system. 
 
Operation 
If necessary, systems including controllers must be equipped with additional monitoring and 
protection devices according to the applying safety regulations (e.g. regulation for technical 
equipment, regulation for the prevention of accidents). The controller can be adapted to your 
application. Observe the corresponding information given in the Instructions. 
After a controller has been disconnected from the voltage supply, all live components and 
power connections must not be touched immediately because capacitors can still be charged. 
Observe the corresponding stickers on the controller. 
All protection covers and doors must be shut during operation. 
 
Note for UL-approved systems with integrated controllers:  
UL warnings are notes which only apply to UL systems. The Instructions give UL-related infor-
mation. 
 
Maintenance 
The controllers are free of maintenance if the prescibed conditions of operation are observed. 
If the ambient air is polluted, the cooling surfaces of the controller may get dirty or the air vents 
may be obstructed. Under such conditions the cooling surfaces and air ventsmust be cleaned 
regularly. Do not use sharp or pointed tools for this purpose! 
 
Disposal 
Ensure recycling of metals and plastics and professional disposal of assembled PCBs. 
 
The product-specific safety and application notes in these Instructions must be ob-
served! 
 
  
1.2 Residual hazards 
 
Protection of persons 
• Before working on the drive controller, check that no voltage is applied to the power termi-

nals and the terminals of the relay outputs because 
- the power terminals U, V, W, +UG and -UG remain live for at least 3 minutes after 

mains switch-off. 
- the power terminals L1, L2, L3, U, V, W, +UG and -UG remain live when the motor is 

stopped. 
- the terminals of the relay outputs K11, K12, K14 and K21, K22, K24 may remain live 

for drive controllers that were disconnected from the mains. 
 

• The heatsink of the controller has an operating temperature of > 80°C: 
- Direct skin contact with the heatsink results in burns. 
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Controller protection 
• All pluggable connection terminals must only be connected or disconnected when no volt-

age is applied! 
• Cyclic connection and disconnection of the supply voltage can overload and destroy the 

input current limitation of the controller: 
- Allow at least 3 minutes between disconnection and reconnection! 
 

Motor protection 
• Depending on the drive controller settings, the connected motor can overheat: 

- For instance, longer DC-braking operations. 
- Longer operation of self-ventilated motors at low speed. 

 
Protection of machine/system 
• Drives can reach dangerous overspeeds (e.g. setting of inappropriately high field  

frequencies): 
- The controllers do not offer any protection against these operating conditions.  

For this purpose use additional components. 
 

 
Warnings! 
• The device has no overspeed protection. 
• Must be provided with external or remote overload protection. 
• Suitable for use on a circuit capable of delivering not more than 5000 rms 
      symmetrical amperes, 240 Vmaximum (240 V devices) or 500 Vmaximum     
      (400/500 V devices) resp. 
• Use 60/75 °C or 75 °C copper wire only. 
• Shall be installed in a pollution degree 2 macro-environment. 

 
 
1.3 Layout of the safety instructions 
 
All safety information given in these Instructions has the same layout: 
 
 

 
 

Pictograph (indicates the type of danger) 
 
Signal word! (indicates the severity of danger) 
Note (describes the danger and explains how to avoid it) 

 
Pictograph Signal word Signal word Meaning Possible consequences if the 

safety information is disregarded 
Danger! Impending danger for per-

sons 
Death or most severe injuries 

Warning! Possible, very dangerous 
situation for persons 

Death or most severe injuries  
Dangerous electrical 

voltage 

 
General danger 

Caution! Possible, dangerous situa-
tion for persons 

Injuries 

 

 
Stop! 

 
Possible material damage 

 
Damage of the drive system or its 
surroundings 

 

 
Note! 

 
Useful note or tip 

 
If you observe it, handling of the 
drive system will be easier. 
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2 Technical data 
 
2.1 General data/application conditions 
 
Conformity CE                         Low-Voltage Directive (73/23/EEC) 
Approvals UL 508C                Underwriter Laboratories (File no. E224047) 

                              Power Conversion Equipment 
Max. permissible motor  
cable length 

For rated mains voltage and chopper frequency of 8 kHz without additional 
output filters 

shielded 
unshielded 

50 m               For compliance with EMC regulations, the                             
100 m              permissible cable lengths can change. 

Vibration resistance Acceleration resistance up to 0.7g (Germanischer Lloyd, general conditions) 
Climatic conditions Class 3K3 to EN 50178 (without condensation, average relative humidity 85%) 
Degree of pollution VDE 0110 part 2 pollution degree 2 
Packaging (DIN 4180) Dust packaging 
Permissible temperature 
range 

 

transport -25 °C...+70 °C 
storage -25 °C...+60 °C 
operation -10 °C...+55 °C           Above +40 °C, the rated output current             

                                    must be reduced by 2.5 %/°C 
Permissible site altitude 0 ... 4000 m amsl        Above 1000 m amsl, the rated output   

                                    current is to be reduced by 5 %/1000 m 
Mounting positions Vertical 
Free space see Dimensions 
 
EMC Compliance with the requirements to EN 61800-3/A11 
Noise emission Compliance with limit value classes A and B to EN 55011 

Requirements to EN 61800-3 incl. A11 
Requirements Standard Severities 
ESD EN 61000-4-2 3, i.e. 8 kV with air discharge 

6 kV with contact discharge 
High frequency in cables EN 61000-4-6 150 kHz ... 80 MHz, 

10 V/m 80 % AM (1kHz) 
HF interference (enclo-
sure) 

EN 61000-4-3 80 MHz ... 1000 MHz, 10 V/m 80 
% AM (1kHz) 

Burst EN 61000-4-4 3/4, i.e. 2 kV/5 kHz 

Noise immunity 

Surge 
(Surge on mains cable) 

EN 61000-4-5 3, i.e. 1.2/50 ms 
1 kV phase-phase, 
2 kV phase-PE 

Insulation strength Overvoltage category III to VDE 0110 
Discharge current to PE 
(to EN 50178) 

> 3.5 mA, i. e. fixed installation required, PE connection must comply with  
EN 50178 

Enclosure IP20 
Protection measures 
against 

Short circuit, earth fault (earth-fault protected during operation, limited earth-
fault protection during power up), overvoltage, motor stalling, motor overtem-
perature (input for PTC or thermal contact, I2t monitoring) 

 

Protective insulation of 
control circuits 

Safe mains isolation: Double/reinforced insulation to EN 50178 

Permissible supply form Operation at TT systems, TN systems or systems with grounded star point 
without additional measures 
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2.2 Rating 
 
Operation with rated power (normal operation) 
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3 Mechanical installation 
 
3.1 Installing the mains filter 
 

 Note! 
The frequency inverters starting at 15 kW may only be operated with mains filter. 
Use the fixing material from the scope of supply of the mains filter for the installation. 
 
1. Place the frequency inverter on the mains filter. 
2. Fasten it to the frequency inverter using 4 hexagon screws. 
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3.2 Dimensions 
 
3.2.1 Frequency inverter 15 ... 30 kW 
 

 
 

1. Loosen both screws to be able to remove the housing cover. 
   The assembly kit is located under the housing cover. 
2. Installation of mounting angles 
3. Dimensions 
A. Arrange the drive controllers side by side with spacing to be able to disassemble the eyebolts. 

  
 
 Dimensions [mm] 

 
Type Mains filter a b b1 c c1 d d1 d2 e g k m 

2FC4153-2NE00 2FX4614-1NE00 
2FC4223-2NE00 2FX4614-1NE00 
2FC4303-2NE00 2FX4615-1NE00 

 
250 

 
456 

 
350 

 
205 

 
22 

 
402 

 
24 

 
370 

 
340 

 
6,5 

 
24 

 
11 
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3.2.2 Frequency inverter 45 Kw 
 

 
 

1. Loosen both screws to be able to remove the housing cover. 
2. Installation of mounting angles 
3. Dimensions 
A. Arrange the drive controllers with spacing to be able to disassemble the eyebolts. 
  

 
 Dimensions [mm] 

 
Type Mains filter a b b1 c c1 d d1 d2 e g k m 

2FC4453-2NE00 2FX4616-1NE00 340 619 510 284 28 580 38 532 375 11 28 18 
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4 Electrical installation 
 
4.1 Wiring according to EMC requirements 
 
(Design of a CE-typical drive system) 
 
The drives meet the EU Directive on ”Electromagnetic Compatibility” if they are installed in 
accordance with the specifications of the CE-typical drive system. The end-user is responsible 
for maintaining the EU Directive in the machine application. 

 
 

F1 ... F3  Protection 
K1   Mains contactor 
Z1   Mains filter 
Z2   Profibus module on interface I 
Z3   Control terminal module on interface II 
PES   HF shield termination by large-area connection to PE 

Shield connection for control cables (firmly attach shield to plate with  
cable binders) 
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4.2 Mains connection 
 

  Stop! 
Discharge current against earth > 3.5 mA. According to EN 50178 permanent fixed instal-
lation is required. The PE connection must be carried out in accordance with EN 50178. 
 
Please observe the following when using e.l.c.bs: 
• E.l.c.bs must only be installed between mains supply and controller. 
• E.l.c.bs can trip incorrectly because of 

- capacitive leakage currents of the cable shields during operation (especially with 
long, shielded motor cables), 

- simultaneous connection of several controllers to the mains supply, 
- use of additional RFI filters. 
 

4.2.1 Frequency inverter 15 ... 30 kW 
 

 
 

Z1 Mains filter 
A   Connection of temperature monitoring for mains filter (thermal contact) 
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Fuses and cable cross sections 
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4.2.2 Frequency inverter 45 kW 
 

 
 
 
4.3 Motor connection 
 

 Danger! 
 
• After the connection of a PTC thermistor or thermal contact all control terminals 
• only have a basic insulation (single insulating distance). 
• Protection against contact in the event of a defective insulating distance can only 
• be ensured by external measures (e.g. double insulation). 
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4.3.1 Frequency inverter 15 ... 30 kW 
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4.3.2 Frequency inverter 45 kW 
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Increase the power density of the side channel blower20 
 
Depending on the motor circuit configuration, the power density of the side channel blower can 
be increased by adjusting the nominal V/f frequency appropriately. 
 

 Note! 
• Asynchronous motors which are designed for a rated frequency of 50 Hz in star connection 

can be operated in delta connection up to 87 Hz when being constantly excited. 
- The motor current and the motor power are then increased by the factor �3 = 1.73. 
- The field-weakening range starts above 87 Hz. 

• Advantages: 
- Higher speed-setting range 
- 73 % higher power efficiency with standard motors. 

• Observe the mechanical limit speed. 
 

 
 

 Stop! 
Excessive speeds destroy the carrying wheel of the side-channel compressor. 
For this reason, operate side-channel compressor type 2BH19... with maximum 
output frequency 70 Hz (4200/min). 
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4.4 Control connections 
 

 Note! 
Shield control cables to avoid interferences! 
 
 
Screw terminal data 
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Wiring example: Switching off the side channel blower in the case of motor 
overtemperature 
 
When the motor gets too hot, the controller turns off the side channel blower signalling the fault 
indication ”EEr”. 
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Electrical data of the terminals 
 
X3/ 

Resolution 10 bits 
Linearity error ±0.5 % 
Temperature error 0.3 % (0 ... +60 °C) 

X3/62 

Load capacity Imax = 2 mA 
Resolution 10 bits 
Linearity error ±0.5 % 
Temperature error 0.3 % (0 ... +60 °C) 
Load capacity Imax = 2 mA 

X3/8 

Input resistance Voltage signal: > 50 k� 
Current signal: 250 � 

X3/9 Load capacity Imax = 10 mA 
X3/7 Isolated from terminal X3/39 (GND2)  
X3/20 Load capacity Imax = 70 mA 
X3/28 Input resistance 3 3 k� 
X3/E1… X3/E4 
 

HIGH 
LOW  

+12 … +30V, PLC level, HTL 
0 … +3 V, PLC level, HTL 

X3/39 Isolated from terminal X3/7 (GND1)  
X3/A1 Load capacity  For internal supply: Imax = 10 mA 

For external supply: Imax = 50 mA 
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4.5 Relay output connection 
 

 
 
 

 Note! 
• For switching of control signals use shielded cables and ensure HF shield termination 

through PE connection. 
• For mains potential switching unshielded cables are sufficient. 
• The service life of the relay depends on the type of load (ohmic, inductive or capacitive) and 

the value of the switching capacity. 
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5 Commissioning 
 
5.1 Before switching on 
 

 Note! 
• Do not change the switch-on sequence. 
• In the event of faults or errors during commissioning, see chapter 

          ”Troubleshooting and fault elimination”. 
 
In order to avoid personal injuries or material damage, check ... 
... before the mains voltage is connected: 
 
• Check the wiring for completeness, short circuit and earth fault 
• Check the ”emergency-off” function of system 
• The motor connection (star/delta) must be adapted to output voltage of controller. 
 
... the most important drive parameter settings before the controller is enabled: 
• Are the drive parameters relevant for your application set correctly? 
 
 
5.2 Step by step 
 
The following description applies to the controller in conjunction with a three-phase asynchro-
nous motor of corresponding power. 
 
How to change pre-set parameters using the keypad is described in chapter 6. 
 

 Note! 
• When no setpoint has been entered, the drive rotates with the minimum frequency set  

under C0010! 
• The setpoint set under C0140 is stored and will be active at each switch-on. 
• The setpoint set under C0140 has an additive effect on all other setpoints! This effect can 

be used, for example, to set speeds between fixed speeds: 
- Fixed speed via terminal = 67 Hz (4000/min) 
- C0140 = -7 Hz 
- Resulting speed = 60 Hz (3600/min) 
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6 Parameter setting 
 
6.1 The 2FX4505-0NE00 keypad 
 
Description 
The keypad is available as accessories. A complete description is part of the Instructions sup-
plied with the keypad. 
 
Attach keypad 
It is possible to plug the keypad onto the control interface or to remove it during operation. 
As soon as a voltage supply is connected to the keypad, a self-test is started.  
The keypad is ready for operation when it is in the display mode. 
 
6.1.1 Installation and commissioning 
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6.1.2 Display elements and function keys 
 

 
 
6.1.3 Changing and saving parameters 
 
All parameters for parameterization or monitoring of the controller are stored in codes. The 
codes are numbered and marked with a ”C” in the documentation. The available codes are 
listed in the code table. 
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6.2 Code table 
 
How to read the code table 
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7 Troubleshooting and fault elimination 
 
7.1 Malfunctions at side channel blower 
 

 
 
7.2 Status signals at controller 
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7.3 Fault indication at keypad 
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1) Fault number, PC display of parameter setting program (in preparation) 

 
 
7.4 Reset of fault indications 
 

 
 
Reset the drive controller in this way, if a fault occurs (TRIP-Reset): 
1. Plug the keypad onto the AIF interface during operation. 
2. Read and take down fault message of the keypad display. 
3. Inhibit controller. 
4. Separate controller from the mains. 
5. Carry out a fault analysis and eliminate the faults. 
6. Restart the controller. 
 

 Note! 
The fault indication ”EEr” triggered by an external encoder can also be reset via a 
HIGH-LOW signal at terminal E1 if the fault has been eliminated in advance. 
  


