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OFEL ENGINEERING 

POWER ELECTRONICS 

EDUCATIONAL TRAINING EQUIPMENTS 

 
Description 
Use of solid-state electronics to control and to convert electric 
power is a popular subject. It also refers to subject of research in 
electronic and electrical engineering which deals with design, 
control, computation and integration of nonlinear, time varying 
energy processing electronic systems with fast dynamics. This 
series covers the basic classification of Power Conversion Systems 
namely AC/AC Conversion, AC/DC Conversion, DC/DC Conversion 
and DC/AC Conversion. Each section contains modules with power 
supplies and measuring instruments to form a complete testing 
and training equipment. 
 

Features: 

 Module Based 

 Power Supplies Included 

 Flexibility to Perform Custom 
Experiments 

 Passive Components Included 

 Resistors, Capacitors and 
Inductors Included 

 Control Circuits Included 

 P.T. and other Passive 
Components Included 

 Protection Circuits Included 
 

  
 

OF-PEE6601   
AC – AC CONVERSION 

 
Experiments Included: 
 

 Thyristors and controlled AC/AC converters 

 Thyristor 

 Single-phase controllers 

 Three-phase controllers 

 Light Dimmer Fault Simulator 
 

OF-PEE6602   
AC – DC CONVERSION 
 
Experiments Included: 
 

 Diodes and uncontrolled Rectifiers 

 Uncontrolled diodes 

 Uncontrolled static converter circuits 

 SCR and controlled rectifiers 

 Thyristor 

 Single pulse converters 

 Two-pulse midpoint converters 

OF-PEE6603   
DC – DC CONVERSION 
 
Experiments Included: 
 

 Choppers 

 Switching Power Supplies 
 
 

 Multi-phase converters 

 Drainage-coil converters 

 Bridge converters 
 

OF-PEE6604   
DC – AC CONVERSION 
 
Experiments Included: 
 

 Inverters 

 Frequency Converters  
 

OF-PEE6605   
MOTOR DRIVE 

Experiments Included: 
 

 AC squirrel cage motor and their control of  

 AC slip ring motor and their control of velocity. 

 DC motor and their control of velocity. 
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OF-PEE6601  AC – AC CONVERSION 
 

  
 

Experiments Included: 
 
 
Thyristors and controlled AC/AC converters 
 
Thyristor 

 TRIAC 
 
Single-phase controllers 

 Single-phase ac controller, ohmic load 

 Single-phase ac controller, inductive load 

 Single-phase ac controller, ohmic-inductive load 

 Single-phase ac controller, ohmic load 

 Single-phase ac controller, ohmic-inductive load 

 Half-controlled single-phase controller, ohmic load 
 
Three-phase controllers 

 Fully controlled three-phase controller, star ohmic load without 
neutral 

 Fully controlled three-phase controller, star ohmic load without 
neutral 

 Three-phase controller, star ohmic load without neutral 
 
Light Dimmer Fault Simulator 

 Phase control for the regulation of lighting with fault simulation 

 Double time-constant standard light dimmer circuit consisting of 
triac, diac, two control potentiometers, resistors and capacitors 

 A total of 20 faults can be switched on using switches located 
behind a cover. 

 Typical faults: interruptions, short-circuit, faulty components and 
faulty design. 

 

 
List of AC-AC Conversion modules : 

 Group of Diodes 

 Group of SCR 

 TRIAC 

 DC power supply 

 Voltage reference generator 

 Two pulse control unit 

 Six pulse control unit 

 Mains Transformer 

 Super-fast fuses 

 R-L-C Load 

 Sockets with lamps 

 Phase Control Fault Simulator 

 Sockets with 3 shunts 1Ω 
 
Measuring Instruments 

 Power Meter 

 True RMS Meter 

 Voltmeter 
 
Accessories 

 Experiment Frame 

 Connecting Leads 
 
Optional Components 

 Isolation Amplifier 
 
 
 
 
 
Examples of exercises: 

 Fault-free dimmer 

 DIAC shorted 

 DIAC with high resistance 

 The gate of TRIAC works like a 
diode 

 Control circuit break 

 Assembly or component fault 

 Trimmer shorted 

 Auxiliary RC circuit not included 

 Variable resistance R shorted 

 TRIAC shorted 
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Experiments Included: 

List of AC-DC Conversion modules: 

 Selenium Rectifier 

 Silicon Diode 

 Group of Diodes 

 SCR 

 Group of SCR 

 DC power supply 

 Voltage reference generator 

 Trigger point limiter 

 Two pulse control unit 

 Six pulse control unit 

 Mains Transformer 

 Super-fast fuses 

 R-L-C Load 
Uncontrolled static converter circuits 
• Single pulse rectifier, R load 
• Single pulse rectifier, R-L load 
• Two-pulse rectifier, R load 
• Two-pulse rectifier, R-L load 
• Two-pulse bridge rectifier, R load 
• Two-pulse bridge rectifier, R-L load 
• Three-pulse rectifier, R load 
• Three-pulse rectifier, R-L load 
• Six-pulse rectifier, R load 
• Six-pulse rectifier, R-L load 
• Six-pulse bridge rectifier, R load 
• Six-pulse bridge rectifier, R-L load 
 
Single pulse converters 
• Single pulse converter, R load 
• Single pulse converter, L load 
• Single pulse converter, R-L load 
• Single pulse rectifier, R-C load 
• Single pulse converter, R-C load 

Two-pulse midpoint converters 
• Two-pulse midpoint 

converter, R load 
• Two-pulse midpoint 

converter, R-L load 
 

Diodes and uncontrolled 
Rectifiers 
Uncontrolled diodes 
• Selenium diode 
• Silicon diode 
 
SCR and controlled rectifiers 
Thyristor 
• SCR 
 
Drainage-coil converters 
• Double three-pulse star 

converter, R load 
 

 Sockets with lamps 

 Sockets with 3 shunts 1Ω 

 Sockets with 3 shunts 0.1Ω 

 Battery stack 
 
Measuring Instruments 

 Tachometer 

 True RMS Meter 

 Voltmeter 

 Ammeter 
Accessories 

 Experiment Frame 

 Connecting Leads 
Optional Components 

 Isolation Amplifier 

 Shunt excitation DC Motor 

 Shunt excitation DC 
Generator 

 Universal Base 

Multi-phase converters 
• Three-pulse midpoint converter, R load 
• Three-pulse midpoint converter, R-L load 
• Six-pulse midpoint converter, R load 
• Six-pulse midpoint converter, R-L load 
 
 
 
 
Optional Experiments 

 Fully-controlled bridge, DC Motor Load 

 Fully-controlled bridge, DC Generator Load 
 

Bridge converters 
• Half-controlled bridge, R load 
• Half-controlled bridge, R-L load 
• Half-controlled bridge, R load 
• Half-controlled bridge, R-L load 
• Fully-controlled bridge, R load 
• Fully-controlled bridge, R-L load 
• Fully-controlled bridge R load and back e.m.f. 
• Fully-controlled bridge, R load and supplementary DCV 
• Three-phase half-controlled bridge, R load 
• Three-phase fully-controlled bridge, R load 
• Three-phase fully-controlled bridge, R-L load 
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Experiments Included: 
 
 
Choppers 
 
• Main SCR 
• MOSFET 
• IGBT 
• Step-down converter with SCR with turn-off circuit using 

PWM control. 
• Step-down converter with IGBT using PWM control. 
• Step-down converter with MOSFET using PWM control. 
• Step-down converter with MOSFET using PFM control. 
• Step-down converter with MOSFET using TPC control. 
• Step-up converter with IGBT using PWM control. 
• Strep-up converter with IGBT using TPC control. 
• Inverting converter with IGBT using PWM control 
 
 
Switching Power Supplies 
 
• Flyback converter with IGBT using PWM control. 
• Forward converter with IGBT using PWM control. 
• Asymmetric half-bridge forward converter with IGBT 

using PWM control. 
 
 
Optional Experiment 
 
• Speed control of a DC Motor 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
List of DC-DC Conversion modules: 

 Silicon Diode 

 MOSFET 

 IGBT 

 Bridge Three-Phase Rectifier 

 SCR with Turn-off Circuit 

 DC Power Supply 

 Voltage Reference Generator 

 PWM, PFM and TPC Control 

 Mains Transformer 

 Capacitors 

 Super-fast fuses 

 Switching Transformer 

 Current Transformer 

 R-L-C Load 

 EMI Filter 

 Sockets with 3 shunts 1Ω 

 Sockets with 3 shunts 0.1Ω 
 

Measuring Instruments 

 Tachometer 

 True RMS Meter 
 
Accessories 

 Experiment Frame 

 Connecting Leads 
 
Optional Components 

 Isolation Amplifier 

 Shunt excitation DC Motor 

 Universal Base 
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List of DC-AC Conversion modules: 

 Group of IGBT 

 Bridge Three-Phase Rectifier 

 DC power supply 

 Voltage reference generator 

 PWM, PFM and TPC Control 

 Matching Amplifier 

 Mains Transformer 

 Capacitors 

 Super-fast fuses 

 Function Generator 

 R-L-C Load 

 EMI Filter 

 Sockets with 3 shunts 1Ω 

 Sockets with 3 shunts 0.1Ω 

 Frequency Converter 

 Single-Phase Supply Unit 
 

 

Experiments Included: 
Inverters 

 Single-phase full-bridge DC chopper 
using PWM control 

 Single-phase full-bridge inverter. 
Square-wave PWM control 

 Single-phase full-bridge inverter. 
Sinusoidal PWM control. 

 
 

 

 
 
Measuring Instruments 

 True RMS Meter 
 
Accessories 

 Experiment Frame 

 Connecting Leads 
 
Optional Components 

 Isolation Amplifier 
 
Optional Experiments 

 Frequency converter 

 Input controller rectifier 

 Output power inverter 
 

 
 

 

OF-PEE6605   
MOTOR DRIVE 
 

 
In this laboratory the students can analyze the proprieties of: 

 AC squirrel cage motor and their control of velocity 
Six-pulse PAM 
Pulsed square-wave triggering 
Trapezoidal modulation 
Pulse width modulation 

 AC slip ring motor and their control of velocity. 
Control of stator voltage and tacho-voltage feedback 
Rotor starter 
Rotor pulsed resistor 
Rotor pulsed resistor and tacho-voltage feedback 

 DC motor and their control of velocity. 
Single-quadrant drive with converter 
Two-quadrant drive with converter 
Four-quadrant drive with converter 
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OF.6101 - 13 DC POWER SUPPLY  
Laboratory power supply with two fixed voltage outputs and 
protected against short-circuit.  
Technical features:  

 Output voltages: +15 V ; 0 V ; -15 V  

 Output current: 2,4 A (3 A for a short period).  

 Power supply: single-phase from mains  

 Short circuit protection: >2.5A for unlimited time 
 
 
 

 
OF.6102 - 26 MAINS TRANSFORMERS  
Three‐phase transformer able to supply single and three‐ phase voltages as well as a rectified voltage for the 
excitation of the dc machines.  
Technical features:  

 Three pilot lamps for signaling the mains voltage.    

 AC output through isolation transformer: 3 x 90 V/1.5 A with 3 intermediate sockets at 45 Vac.  

 DC output, non isolated from mains:  
1 x 220 V/1 A, switch with pilot lamp and magneto‐thermal protection 1 A    

 Power supply: three‐phase from mains    

 Protection through three‐pole magneto‐thermal switch. 
 
OF.6103 - 37 STABILIZED POWER SUPPLY  
DC power supply for measuring with constant voltage the characteristics of the electrical machines.  
Technical features  

 The power supply has two sections:  

 Regulated variable voltage section, used to supply the armature of dc motors.  

 Output: 0 ÷ 240 Vdc, 5 A  

 Drive: manual or external via 0 ÷ 10 Vdc signal    

 Constant voltage section, used to supply the excitation circuit of dc machines.  

 Output: 220 Vdc, 1 A 
 
 
OF.6104 - 55 VARIABLE THREE PHASE TRANSFORMER     
Variable transformer suitable for fine‐step adjustment of three‐phase voltages from zero to maximum value. The 
voltage is set by means of a variable auto‐ transformer with rotary knob and the output is floating by means of an 
isolating transformer with subdivided secondary winding. Fitted with mains lamp and motor circuit breaker. 
Technical features:  

 Power supply: three‐phase from mains    

 Rated output: 550 VA    

 Secondary phase current: 1.25 A    

 Secondary voltage: 0 to 440 V  
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OF.6105 - B12 BATTERY STACK  

 Two rechargeable batteries, maintenance free.  

 Capacity: 5 Ah/12 V 
 
 
OF.6106 - SINGLE PHASE SUPPLY UNIT  
Power supply unit for connection to the single-phase mains.  
Technical features:  

 Power supply: single-phase from mains  

 Cam operated 2-pole mains switch 16 A  

 Automatic circuit breaker: 10 A, operated by thermal effect  

 Output terminals L and N, with pilot lamp Pilot lamp for indication of mains false 
polarity 

 
 
OF.6107 - THREE PHASE SUPPLY UNIT  
Power supply unit for three-phase connection with 4-pole cam mains switch.  
Technical features:  

 25 A current operated earth leakage circuit breaker, sensitivity 30 mA.  

 Triple-pole motor protection switch: 6.3 to 10 A.  

 Three-phase indicator lamps.  

 Output through 5 safety terminals: L1, L2, L3, N and PE. 
 
 
OF.6108 -POWDER BRAKE CONTROL UNIT  
Used in conjunction with the brake, it allows the measurement of the speed and the torque developed by an electric 
motor. It supplies the excitation voltage required by the brake in manual mode. Speed and torque are shown 
through digital meters.  
Technical features:  

Speed section:  

 Connector for the speed transducer 

 Digital Diplay three‐range instrument: 1500/3000/6000 rpm 

 Analogue output: 1 mV/rpm    
Torque section 

 Connector for the torque transducer 

 Digital Display three‐range instrument:   1.5/3/10 Nm  

 Analogue output: 1 V/Nm    
Brake control 

 Output power: 0 to 12 Vdc, 0.5 A 

 Manual, external or automatic regulation.    

 Thermal protection with alarm indication.    

 Power supply: single‐phase from mains 
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OF.6901 - TACHOMETER  
Equipped with an digital meter that, coupled to an optical speed transducer, allows 
measuring the rotational frequency of the electrical machines.  
Technical features:  

 Speed ranges: 1500/3000/6000 rpm    

 Accuracy class: 1.5    

 Output voltage: 1 V/1000 rpm    

 Power supply: single‐phase from mains   
 
 
 
OF.6902 - DIGITAL AC/DC MULTIRANGE POWER METER  
Instrument used to measure the power (P, Q, S) on a single circuit branch in AC and 
DC. The RMS value of the voltage, current and active power (P) can be visualized on 
the LCD display along with the reactive (Q) and apparent power (S) values. 
 Technical features:  

 Automatic Scaling  

 Current range: 0-20 Iac/dc 20 - 100Hz  

 Voltage range: 0-750 Vac/dc 20 - 100Hz  

 Power range: 0-1000W, VAR and VA  

 Accuracy: +/- 0.5%  

 Resolution: 16bits  

 Refresh rate : 0.5s  

 Power supply: 90-260 Vac 50/60Hz  

 Power consumption: 3 VA  

 Communication: Modbus (RS485) 
 
 
 
 

 
OF.6904 - DIGITAL VOLTMETER  
Digital meter for ac and dc voltage measurements.  
Technical features:  

 Range: up to 500 V  

 Display Accuracy  ±0.5% 

 Power supply: 90-260 Vac 50/60Hz  
 
OF.6905 - DIGITAL AMMETER 
Digital meter for ac and dc current measurements.  
Technical features:  

 Range: up to 5 A   

 Display Accuracy  ±0.5% 

 Power supply: 90-260 Vac 50/60Hz  
 
 

OF.6903 - TRUE RMS METER  
Demonstration meter for measuring the true rms of 
voltages and currents.  
Technical features:  

 Voltage DC: 0 .. 1000V DC  

 Voltage AC: 0 .. 1000VACpp # 0 .. 750VACrms  

 Current: 0 .. 20 A Continuous overload 
protection in all ranges. 
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OF.6201 - 27 CAPACITORS  
Two electrolytic high performance capacitors. Particularly suitable to 
be used as filter capacitors or in the switching power supplies.  
Technical features:  

 Rated value: 2 x 1000 μF  

 Rated voltage: 385 V  

 Discharge resistance: 330 kΩ  
 
 
 
 
OF.6202 - 35 UNIVERSAL LOAD  
Ohmic, inductive and capacitive load suitable for the experimentsin the power electronics laboratory.  
Technical features:  

 Load resistors: 3 x 100 Ω/1 A  
Protection with fuses: 3 x T1.25 A  
Possibility of connecting in series (300 Ω), in parallel (33.33 Ω) or in star and delta  

 Load inductors: 2 x (12.5 ‐ 50) mH/2.5 A  
Possibility of connecting in series (125 mH) and in parallel (6.25 mH).  

 Load capacitors: 4‐8‐16 μF/450 Vac  
Possibility of connecting in parallel (28 μF).  
Discharge resistor: 1 kΩ/0.5 A 

 
 
OF.6203 - RHEOSTATIC ROTOR  
Steps operated starter for three phase induction motor with slip ring rotor.  
Technical features:  

 Step resistance value: 3 x (12-6-3-1-0) W  

 Current: 3 x 2.5 A max. 
 

 
OF.6204 - 43 SUPPORT WITH 3 SHUNTS 1 OHM  
Support with 3 shunts, with different connection possibilities.  
Technical features:  

 Resistance: 1 Ω  

 Accuracy: ± 1%  

 Max. current: 3 A 
 
 
6205 -44 SUPPORT WITH 3 SHUNTS 0.1 OHM  
Support with 3 shunts, with different connection possibilities.  
Technical features:  

 Resistance: 0.1 Ω  

 Accuracy: ± 1%  

 Max. current: 8 A 
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OF.6601 SELENIUM RECTIFIER  
Selenium components used in the rectifiers to convert the alternated current in a pulse 
current in low voltage systems.  
Technical features:  

 Rated alternated voltage: 30 Vrms    

 Rated continuous voltage: 24 Vav    

 Rated continuous current: 10 Aav 
 
 
OF.6602 SILICON DIODE  
Fast acting silicon diode suitable for realizing rectifying circuits; it can be used also as a free-
wheeling diode in the converters.  
Technical features:  

 Direct average current: IFAV = 12 A max.  

 Direct non repetitive overload current: IFSM) = 80 A (tp = 10 ms)  

 Repetitive peak reverse voltage: URRM = 900 V  

 Recovery reverse time: trr = 48ns max. 
 
OF.6603 GROUP OF DIODES  
Six fast acting silicon diodes with RCD protection network suitable for realizing non‐controlled rectifying circuits. 
 
OF.6604 SCR  
Silicon controlled rectifier used in the control of power, in controlled rectifiers and in inverters.  
Technical features:  

 Average on-state current: ITAV = 8A max.  

 True RMS value of the direct current: ITRMS = 12 A  

 Max Repetitive reverse voltage: URRM = 800 V  

 Trigger current: IGT = 15 mA max.  

 Trigger voltage: UGT = 1.5 V max.  
 
OF.6605 GROUP OF SCR  
Six silicon controlled rectifiers with RCD protection network used for realizing controlled rectifiers and inverters.  
 

 
OF.6607 TRIAC  
Bidirectional thyristor used for the control in alternated current. Complete with RC 
suppressor network.  
Technical features:  

 True RMS value of the direct current: ITRMS = 12 A max.  

 Non-repetitive peak current: ITSM = 70 A, 50Hz (100A, 60Hz)  

 Max. repetitive reverse voltage: UDRM = 800 V  

 Trigger current: IGT = 50 mA max. (all the quadrants)  

 Trigger voltage: UGT = 2 V max.  

 State keeping current: IH = 50 mA max.  
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OF.6608 MOSFET  
N-channel enhancement mode power MOS with integrated reverse diode (FRED, Fast 
Recovery Epitaxial Diode) used as very fast switch in switching regulators and 
inverters.  
Technical features:  

 Drain-source voltage: VDS = 400 V  

 Continuous drain current: ID = 9 A  

 Drain-source on-state resistance: RDS(on) = 0.55 Ω  

 Gate-source voltage: VGS = ±30 V 
 
OF.6609 IGBT  
N-channel Insulated Gate Bipolar Transistor (IGBT) with anti parallel hyper fast 
protection diode used as very fast switch in switching regulators and inverters.  
Technical features:  

 Collector-emitter voltage: VCES = 600 V  

 Continuous collector current: Ic=25 A   

 Collector-emitter saturation voltage: UCEsat = 2.5 V at Ic=7 A  

 Gate-emitter voltage: VGE = ± 20 V 
 
OF.6610 GROUP OF IGBT  
4 N‐channel Insulated Gate Bipolar Transistors (IGBT) with anti parallel hyper fast protection diode used as very fast 
switches in switching regulators and inverters.  
 
OF.6611 BRIDGE THREE PHASE RECTIFIER  
Non-controlled three-phase rectifier in six pulse bridge connection B6UK for the generation of a DC voltage from a 
three phase mains.  
Technical features:  

 Rated alternating input voltage: UVN = 400 V  

 Direct output voltage: Ud = 540 V  

 Direct average current: IFAV = 12 A  

 Surge forward current: IFSM = 80 A 

 Voltage drop: UF = 2V per diode 
 

 
OF.6612 SCR WITH TURN OFF CIRCUIT  
SCR with turn off circuit and free‐wheeling diode.  
Technical features:  

 Main SCR and auxiliary SCR, complete with RC suppressor circuit.    

 Direct average current:  ITAV = 8A max.    

 Max. repetitive reverse voltage: UDRM = 800 V     

 Block diodes and flywheel, complete with RC suppressor circuit.    

 Max. repetitive reverse voltage: UDRM = 600 V;  IAV = 8 A    

 Turn off capacitor: C = 2 μF    

 Oscillation coil: L = 1 mH    

 Shunt for the measurement of the currents in each branch: 4 x 0.1 Ω  
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OF.6614 VOLTAGE REFERENCE GENERATOR  
It allows the realization of a volt metric reference signal through a potentiometer mounted 
on the same panel or by transferring an external reference signal. Moreover, there is the 
possibility to generate volt metric step reference signals.  
Technical features  

 Power supply: +15 V ; 0 V ; -15 V  

 Range of the continuous regulation reference signal:  
from - 10 V to + 10 V, from 0 to + 10 V  

 
 
OF.6615 TRIGGER POINT LIMITER  
Voltage limiter to set the stability limit for rectifiers and inverters together with the two 
and six pulse control units. Technical features:  

 Stability limit for rectifier: 0° to 180° Stability limit for inverter: 180° to 0°  

 Power supply: +15 V / 0 V / - 15 V 
 
OF.6616 TWO PULSE CONTROL UNIT  
Trigger pulse generator for the triggering of thyristors or triacs in single-phase rectifier and inverter circuits as well as 
in AC controllers.  
Technical features:  

 Power supply: +15V/ 0V / - 15V (25mA)  

 Synchronization voltage: 1 to 380 V  

 Control voltage Uc: 0 V to 10 V  

 Trigger angle: 180° to 0°  

 Number of outputs: 2 x 2  

 Possibility of pulse train or single pulse.  

 VINH = 0 V: no trigger pulses. 
 
OF.6617 SIX PULSE CONTROL UNIT  
Trigger pulse generator for the triggering of thyristors or triacs in the single‐phase and three‐phase rectifier and 
inverter circuits as well as in AC controllers.  
Technical features:  

 Power supply: +15V/0V/‐ 15V (300mA)    

 Synchronization voltage: 1 to 380 V    

 Analogue control voltage Uc: 0 to 10V    

 Trigger angle: 180° to 0°(300°...120°/60°...240°)    

 Number of outputs: 3 x 2    

 Possibility of pulse train or single pulse.  

 Possibility of excluding the secondary pulse.    

 Possibility of selecting three natural switching points:  
0°, 30° and 60°.   

 Inhibit voltage:  
UINH = 15 V (open): trigger pulses,  
UINH = 0 V: no trigger pulses 
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OF.6619 PWM, PFM, TPC CONTROL UNIT    
Unit for the control of the conduction time of the electronic switches. Control 
methods: PWM (Pulse Width Modulation), PFM (Pulse Frequency Modulation) and 
TPC (Two‐Point Control). Technical features:  

 Power supply: +15V/0V/‐ 15V (600 mA)    

 Control voltage: Uc: 0 to 10V    

 PWM: 20‐200 Hz/0.2‐2 kHz/2‐20 kHz    

 Duty cycle D = ton/T = 0‐0.95    

 PFM: 5‐50 ms/50‐500 ms/0.5‐5 s    

 Frequency: 20 Hz to 20 kHz    

 TPC: Hysteresis: VH = 0 to 2 V  

 Number of outputs: 2 x 2    

 Inhibit voltage: UINH = 15 V (open): trigger pulses, UINH = 0 V: no trigger pulses 
 
 
OF.6622 PID CONTROLLER  
Standard industrial controller that can be used as P, PI, PD or PID controller in the closed loop automatic control 
systems. Technical features  

 Power supply: +15 V ; 0 V ; -15 V  

 Input summing node for two different reference variables UR and UC and for one controlled variable UA.  

 Signal voltage range: -10V .... +10V  

 Parameters of the controller continuously adjustable  

 Proportional gain: Kp = 0 ... 1000  

 Time of the integral action: TI = 1ms ... 100s  

 Time of the derivative action: TD = 0.2ms ... 20s  

 Reset input of the integral controller.  

 Output summing node to add or subtract noise variables.  

 Measurement terminal for the error signal.  

 Adjustment screw for the output offset.  

 Three led indicator of the sense of deviation.  

 Coarse and fine adjustment of the proportional gain Kp, of the time of the integral action TI and of the time 
of the derivative action TD.  

 Indicator of over-range: led "over" on when the output voltage is higher than 10 V or lower than -10 V.  

 Input Ioff for resetting the I controller. 
 
OF.6624 ADAPTIVE PI CONTROLLER  
Double compact PI controller for use as current controller in dc servo drives.  
Technical features:  

 Power supply: ‐15 V/0 V/+15 V    

 Signal voltage range:  ‐10 V . . . + 10 V    

 Continuously adjustable parameters of the two controllers:    
o proportional gain Kp = 0 . . . 1000  
o integral action time TI = 0.2 ms . . . 20 s    
o Integral element reset by switch or via external signal.    

 Regulator selection by switch or via external signal. 
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OF.6642 ISOLATION AMPLIFIER  
Used in conjunction with an oscilloscope or with a computer interface for potential‐free, safe measurement 
recording in particular in static converter systems and variable frequency drives.  
Technical features:  
Isolation amplifier, channels A, B, C, E:  

 Frequency range: dc to 80 kHz.    

 Input voltage (between 0 and V)  
Max 620 Vdc/460 Vac    
Input resistance Ri = 1 MΩ in all ranges  
Three‐stage attenuator: MT = 1:1; 1/10; 1/100  
Accuracy: ±2% of full scale range    

 Input current (between 0 and I)    
Max: 10 A continuous; 16 A for t< 15 min; 20 A for t<2 min 
Input resistance: 30 mΩ in all ranges  
Two‐stage attenuator: MT = 1 V/A; 1/3 V/A  
Accuracy: ±5% of full scale range    

 Five outputs: A, B, C, D, E with led for over range indication 

 Output resistance RO: 100 Ω 
Multiplexer:  

 Mux channels, selectable: 1 to 8 (4 x signal; 4 x zero line)    

 Gain attenuator, adjustable: 0.2 to 1.    

 Y‐position, adjustable: ‐8 V to + 8 V.    

 Trigger source, switchable to A, B, C, D, E.    

 Mux frequency, adjustable: 50 kHz to 500 kHz (typical).    

 Two BNC outputs for oscilloscope    
Mathematical module and filter:  

 Functional modes for channel D: Addition A+B; subtraction A‐ B; multiplication AxB/10 or AxB; 
reconstruction of the phase voltage LIN(A, B, C) from the line‐to line voltages; channel E switched into 
channel D for multiplexing.  

 Filter: Low pass active filter of the 2° order required for the recovery of the fundamental wave out of the 
PWM signals. Cut‐off frequency: 1 kHz.  

Space vector indicator:  

 Voltage vector: indication with 7 led.    

 Magnetic flux vector 

 BNC outputs X e Y for oscilloscope 
Power supply: Single‐phase from mains  Frequency: 50/60 Hz. 
 
OF.6646 FREQUENCY CONVERTER  
Transistor pulse‐converter with pulse driven voltage source inverter and transistor for the generation of a 
three‐phase, variable frequency and variable voltage system. In conjunction with the PWM  control unit  6648 this 
device is used for the realization of a frequency converter for asynchronous motor drive.  
Technical features:  
Output voltage: 3 x 0...240 V    
Output current: 3 x 8 A max.    
Supply voltages: power circuit, 1 x 240V max, 50/60 Hz control circuit, single‐phase from mains 
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OF.6623 ABSOLUTE VALUE GENERATOR  
Absolute value circuit used primarily for inverting the analogue input signal in reversible 
converters, triggered via a switching logic.  Technical features:  

 Power supply: -15 V/0 V/+15 V  

 Input signal range Ui : -10 V . . . + 10 V  

 Adjustable gain: 0 . . . 1  

 Inhibit voltage: UINH = 15 V (open): trigger pulses, UINH = 0 V: no trigger pulses 
 
OF.6625 GAIN AND OFFSET ADJUST  
It allows the proportional adaptation of the external signals to the normal voltages used in the 
automatic control systems.  Technical features  

 Power supply: +15 V ; 0 V ; -15 V  

 Voltage interval of the input signal: -50 V, ..., +50 V  

 Coarse and fine gain setting: 0 ....1, 0 .... 10, 0 .... 100  

 Connectable low pass filter with coarse and fine constant setting 0/1 .... 10 ms ; 10 .... 100 ms  

 Offset voltages that can be connected: -10 V .... +10 V  
 
OF.6620 RUN-UP CONTROL UNIT  
For generating a ramp voltage for a step change at the input, mainly applied in automatic speed control loops. 
Technical features:  

 Power supply: -15 V/0 V/ 15 V  

 Input signal range: Ui = -10 V ... 10 V  

 Fine adjustment of the slew-rate: 0.5 . . . 50 V/s  

 Fine adjustment of the voltage gain: 0.1 . . . 1  

 Inhibit voltage: UINH = 15 V (open): trigger pulses, UINH = 0 V: no trigger pulses 
 
OF.6628 SUPER-FAST FUSES  
Three sectionable fuse-holders complete with super-fast fuses suitable for the protection of semiconductors. 
Technical features:  

 Nominal voltage: 400 Vac  

 Nominal current: 3 x 10 A 
 
 
OF.6629 SWITCHING TRANSFORMER  
High frequency isolation transformer suitable for switching forward converters; restricted use 
of this transformer is also possible in flyback converters, but the rated values are not 
guaranteed.  
Technical features:  

 Ferrite core N27 without air gap.  

 Primary: 2 x 115 V, 2 x 48 turns  

 Thermal protection: 2 x 0.6 A  

 Secondary: 2 x 15 V/ 4.5 A, 2 x 7 turns  

 Inter-winding shield.  

 Rated power: 135 VA  

 Rated frequency: 15 kHz 
 

  



       

 

18 OFEL ENGINEERING SRL 

 

POWER ELECTRONICS 

OFEL ENGINEERING 

 

POWER ELECTRONICS MODULES  

 
 
OF.6630 CURRENT TRANSFORMER  
For potential-free measurements of ac currents in single and three-phase without neutral.  
Technical features:  

 Current: 10 A  

 Unsmoothed output voltage for synchronization.  

 Smoothed output voltage for current regulator.  

 Transformation ratio: 2 V / 1 A  

 Insulation voltage: 3 KV 
 
OF.6631 TRIGGER PULSE SWITCH  
For switching the trigger pulses from the control unit DL 2616 to double converters in 4-
quadrant systems.  
Technical features:  

 Two pulse inputs.  

 Two control inputs.  

 Eight electrically isolated pulse outputs.  

 Power supply: +15 V 
 
OF.6632 SWITCHING LOGIC  
Logic circuit for switching the trigger pulse switch in 4‐ quadrant converter systems. The switching logic measures 
the polarity of the torque and switches the trigger pulses to the corresponding converter after a current‐free delay 
time.  
Technical features:  

 Input Xn for torque comparator (speed set point value).    

 Input Xi for current comparator with adjustable limit threshold.    

 Output SA and SB for the corresponding inputs of the trigger pulse switch with led indication of the active 
converter.    

 Output INV for the corresponding inverting input of the absolute value generator.  

 Output INH for the corresponding inhibit input of the two pulse control unit, with adjustable delay time from 
10 ms to 2 s and led indication of the commutating time.    

 Current comparator output C for EXT selection input of the active elements of the adaptive PI controller.    

 Power supply:  +15 V/0 V/‐15 V 
 
OF.6633 FUNCTION GENERATOR  
Versatile function generator.  
Technical features:  

 Functions: sine / triangle / square wave / square wave with variable duty 
cycle.    

 Frequency range:  10 Hz . . . 100 kHz in 4 decades.    

 Output voltage:  0 V to 20 Vpp adjustable    

 Two additional outputs with attenuator: ‐20 dB/ ‐40 dB    

 PWM attenuator: ‐20 dB/ ‐40 dB   

 PWM level adjustable up to 20V 

 PWM 10% tp 90% adjustable pulse    

 Power supply:  single‐phase from mains 
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OF.6636 SOCKET WITH LAMPS  
Three lamp-holders  
Complete with three incandescent lamps: 40 W/220 V.  
Possibility of connecting in parallel. 
 
 
 
 
OF.6639 PHASE CONTROL FAULT SIMULATOR  
Double time-constant standard light dimmer circuit consisting of triac, diac, two 
control potentiometers, resistors and capacitors. A total of 20 faults can be 
switched on using switches located behind a cover.  
Typical faults: interruptions, short-circuit, faulty components and faulty design.  
Technical features:  

 Power supply: 110 to 230 V, 47-63 Hz  

 Ohmic load: 1.2 kW max 
 

 
 
 
 
OF.6640 EMI FILTER  
Line filter used to protect the mains network from the electromagnetic interference 
voltages generated by the switched-mode power supplies.  
Technical features:  

 Inductances on the line: 0.4 mH  

 Capacitors between conductors and neutral: 100 nF  

 Capacitor between neutral and ground: 22 nF 
 
 
 
 
 
 
 

 
OF.6648 PWM CONTROL UNIT     
Control unit used in conjunction with the frequency converter to build a voltage‐source inverter which operates with 
PWM control. All of the control, monitoring and measuring functions are integrated into the control unit (a 
microcontroller implements the management via a program stored in EPROM) while the frequency converter 
contains solely the power components.    
A PWM modulator controls the power transistors of the inverter and thus generates a sine‐shaped motor current.   
Modulation possibilities: PWM, VVC, trapezium shaped and block type. 
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A040 - ASYNCHRONOUS SQUIRREL CAGE MOTOR  
Squirrel cage three‐phase asynchronous induction motor, with three‐phase stator 
winding and squirrel cage buried in the rotor.  

 Rated power: 180 W.  

 Voltage: 380/690 V Δ/Y 

 
A214 - LOAD CELL  
Resistance electronic strain-gauge with 100 N 
range, to be mounted on the brake unit for 
measuring the mechanical torque 

 
 
A140M  
SHUNT EXCITATION DIRECT CURRENT 
MOTOR  
Technical features:  

 Power: 200 W    

 Voltage: 220 V    

 Current: 1.5 A    

 Excitation: 200 V, 0.067 A    

 Speed: 3000 rpm    

 Thermal protection.  

A140G   
SHUNT EXCITATION DIRECT CURRENT 
GENERATOR  
Technical features:  

 Power: 160 W    

 Voltage: 220 V    

 Current: 0.73 A    

 Excitation: 220V, 0.075A    

 Speed: 2850 rpm  

 Thermal protection. 

   
A050 - SLIP RING THREE PHASE ASYNCHRONOUS MOTOR  
Induction motor with both stator and rotor three‐phase windings.  

BASE  
Metallic structure, fire varnished, 
suitable for mounting the machine 
or the group under test.   Complete 
with optical transducer for rotating 
speed detection and with 
anti‐vibration rubber feet. 
 
 
A179 - FLYWHEEL  
Used in deceleration tests on 
rotating machines for calculation of 
mechanical iron and copper losses at 
different excitations. 

Technical features:  

 Power: 250 W    

 Voltage: 220/380 V D/Y    

 Current: 1.65/0.95 A D/Y 

 Excitation: 92 V, 2 A    

 Frequency: 50 Hz    

 Cosφ: 0.66    

 Speed: 1350 rpm    

 Thermal protection. 
  
  

A174 - POWDER BRAKE    
Technical features:  

 Maximum braking torque: 12 Nm    

 Power: 400 W    

 Voltage: 0 ÷ 24 V    

 Speed: 4000 rpm max.    

 Thermal protection. 
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A900 - Work Bench 
 Steel holding frame and legs 

 Feet with adjustable height 

 Laminated wood work-plane with beleved edges 

 Dimensions : 2000x1000x860 mm 

 

 

A930 - System Frame 

 Easy "lift-in/out" panel removal. 

 Maximises bench space. 

 Provides clear view of multi-panel experiments. 
 Dimensions : 1000x800x860 mm 

 
 

A946  – Protective Cover for machine coupling (Coupling Guard) 

This protection is applied over the joint to protect the rotating part 
It is provided with holes to fit the photocell for speed reading 
 

A948 – Protective Cover for machine coupling (Shaft end Guard) 

This protection is applied to the shaft end coupled to another not engine 
It is provided with holes to measure the speed with a tachometer  

A960 - STANDARD SET OF PATCH LEADS 

The set consists of 60 leads in 3 different coded colors and lengths chosen to 
allow the realization of all experiments. 
Leads are capable of 20A current intensity and are terminated on 4mm 
banana-banana plugs. 

 

A6230 - STOPCLOCK  
Stopwatch with LCD display.  
Technical features:  

 Measuring range: 9 h, 59 min, 59 s, 99/100 s  

 Battery: 1.5 V 

 

 

A942 – BASE, GUIDE RAIL 
 Support for a complete set of machine 

 

 
 

A955 – STORAGE LEAD 

The storage rack is designed to take the three lengths of 
patch lead used in the leads set. Frame or wall mounting. 
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OF-PEE6601 
AC – AC CONVERSION  

OF-PEE6602 
AC – DC CONVERSION 

Power supply module   

OF 6101 DC POWER SUPPLY  1 DC POWER SUPPLY  

OF 6103  1 STABILIZED POWER SUPPLY  

OF 6105  1 BATTERY STACK 

    

Power Measuring module   

OF6901  1 TACHOMETER  

OF 6902 POWER METER  1  

OF 6903 TRUE RMS METER  2 TRUE RMS METER  

OF 6904V DIGITAL VOLTMETER  1 DIGITAL VOLTMETER  

OF 690A5  1 DIGITAL AMMETER  

Power Load module   

OF 6202 LOAD  1 LOAD  

OF 6204 SUPPORT WITH 3 SHUNTS 1 OHM  1 SUPPORT WITH 3 SHUNTS 1 OHM  

OF 6205  1 SUPPORT WITH 3 SHUNTS 0,1 OHM  

    

Power module   

OF 6301  1 SELENIUM RECTIFIER  

OF 6302  1 SILICON DIODE  

OF 6303 GROUP OF DIODES  1 GROUP OF DIODES  

OF 6304  1 SCR  

OF 6305 GROUP OF SCR  1 GROUP OF SCR  

OF 6307 TRIAC   1  

OF 6314 VOLTAGE REFERENCE GENERATOR  1 VOLTAGE REFERENCE GENERATOR  

OF 6315  1 TRIGGER POINT LIMITER  

OF 6316 TWO PULSE CONTROL UNIT  1 TWO PULSE CONTROL UNIT  

OF 6317 SIX PULSE CONTROL UNIT  1 SIX PULSE CONTROL UNIT  

OF 6326 MAINS TRANSFORMER  1 MAINS TRANSFORMER  

OF 6328 SUPER-FAST FUSES  2 SUPER-FAST FUSES  

OF 6336 SOCKETS WITH LAMPS  1 SOCKETS WITH LAMPS  

OF 6342 ISOLATION AMPLIFIER  1 ISOLATION AMPLIFIER  

    

    

Motors   

OF A140M  1 SHUNT EXCITATION DC MOTOR  

OF A140G  1 SHUNT EXCITATION DC GENERATOR  

Furniture & Accessories   

OF A942  1 BASE 

OF A930 FRAME  2 FRAME  

OF A900 WORKING BENCH  1 WORKING BENCH  

OF A960 CONNECTING LEADS  1 CONNECTING LEADS  
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OF-PEE6603 
DC – DC CONVERSION  

OF-PEE6604 
DC – AC CONVERSION 

Power supply module   

OF 6101 DC POWER SUPPLY 1 DC POWER SUPPLY  

OF 6102 MAINS TRANSFORMER 1 MAINS TRANSFORMER 

OF 6103  1 STABILIZED POWER SUPPLY  

OF 6106  1 SINGLE PHASE SUPPLY UNIT 

Power Measuring module   

OF 6901 TACHOMETER 1  

OF 6903 TRUE RMS METER  2 TRUE RMS METER  

    

    

    

Power Load module   

OF 6201 CAPACITORS 1 CAPACITORS 

OF 6202 LOAD  1 LOAD  

OF 6204 SUPPORT WITH 3 SHUNTS 1 OHM  1 SUPPORT WITH 3 SHUNTS 1 OHM  

OF 6205 SUPPORT WITH 3 SHUNTS 0,1 OHM 1 SUPPORT WITH 3 SHUNTS 0,1 OHM  

Power module   

OF 6302 SILICON DIODE 4  

OF 6308 MOSFET   1  

OF 6309 IGBT   2  

OF 6310  1 GROUP OF IGBT 

OF 6311 BRIDGE THREE PHASE RECTIFIER 1 BRIDGE THREE PHASE RECTIFIER 

OF 6312 SCR WITH TURN OFF CIRCUIT 1  

OF 6314 VOLTAGE REFERENCE GENERATOR  1 VOLTAGE REFERENCE GENERATOR  

OF 6319 PWM/PFM/TPC CONTROL UNIT 1 PWM/PFM/TPC CONTROL UNIT 

OF 6325  1 MATCHING AMPLIFIER 

OF 6328 SUPER-FAST FUSES  2 SUPER-FAST FUSES  

OF 6329 SWITCHING TRANSFORMER   1  

OF 6330 CURRENT TRANSFORMER   1  

OF 6333  1 FUNCTION GENERATOR 

OF 6340 EMI FILTER 1 EMI FILTER 

OF 6342 ISOLATION AMPLIFIER  1 ISOLATION AMPLIFIER  

OF 6346  1 FREQUENCY CONVERTER 

Motors   

OF A140M SHUNT EXCITATION DC MOTOR 1  

    

Furniture & Accessories   

OF A942 BASE 1  

OF A930 FRAME  2 FRAME  

OF A900 WORKING BENCH  1 WORKING BENCH  

OF A6230  1 ELECTRONIC STOPCLOCK 

OF A960 CONNECTING LEADS  1 CONNECTING LEADS  
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OF-PEE6605 MOTOR DRIVE 

 

Power supply module     

OF 6101 DC POWER SUPPLY 1  OF 6106 SINGLE PHASE SUPPLY UNIT 1 

OF 6102 MAINS TRANSFORMER 1  OF 6107 THREE PHASE SUPPLY UNIT 1 

OF 6103 STABILIZED POWER SUPPLY 1  OF 6108 POWDER BRAKE CONTROL UNIT 1 

OF 6104 VARIABLE THREE PHASE TRANSFORMER 1     
  

Power Measuring module   

OF 6901 TACHOMETER 1  

OF 6903 TRUE RMS METER  2  

OF 6904V DIGITAL VOLTMETER  1  

OF 6905A DIGITAL AMMETER  1  

Power Load module   

OF 6202 LOAD  1  

OF 6203 ROTOR STARTER 1  

OF 6204 SUPPORT WITH 3 SHUNTS 1 OHM  1  
Power module   

Power module      

OF 6303 GROUP OF DIODES  1  OF 6324 ADAPTIVE PID CONTROLLER  1 

OF 6305 GROUP OF SCR  2  OF 6325 MATCHING AMPLIFIER 1 

OF 6309 IGBT   1  OF 6326 MAINS TRANSFORMER  1 

OF 6314 VOLTAGE REFERENCE GENERATOR  1  OF 6330 CURRENT TRANSFORMER 1 

OF 6315 TRIGGER POINT LIMITER 1  OF 6331 TRIGGER PULSE SWITCH   1 

OF 6316 TWO PULSE CONTROL UNIT  1  OF 6332 SWITCHING LOGIC  1 

OF 6317 SIX PULSE CONTROL UNIT  1  OF 6336 SOCKETS WITH LAMPS  1 

OF 6319 PWM/PFM/TPC CONTROL UNIT 1  OF 6342 ISOLATION AMPLIFIER  1 

OF 6320 RUN-UP CONTROL UNIT  1  OF 6346 FREQUENCY CONVERTER   1 

OF 6322 PID CONTROLLER  1  OF 6348 PWM CONTROL UNIT  1 

OF 6323 ABSOLUTE VALUE GENERATOR  1     
Motors   

Motors   

OF A040 SQUIRREL CAGE THREE PHASE MOTOR 1  

OF A050 SLIP RING THREE PHASE MOTOR 1  

OF A140M SHUNT EXCITATION DC MOTOR 1  

OF A140G SHUNT EXCITATION DC GENERATOR 1  

OF A174 POWDER BRAKE 1  

OF A214 LOAD CELL 1  

OF A179 FLYWHEEL 1  

Furniture & Accessories   

OF A942 BASE 1  

OF A930 FRAME  2  

OF A900 WORKING BENCH  1  

OF A960 CONNECTING LEADS  1  
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