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General Conditions

All technical catalogues should be submitted with the model no/part marked and
highlighted.

Abdullah Al Salem University has every right to reject any offer if the above
conditions are unmet.

All instruments and equipment must be according to the following general
conditions and specifications: -

The total price includes all the parts and accessories needed for operation.

Must be able to train five people at the most or according to the needs of the
concerned department.

Provide all electrical, mechanical, connections, cables, and other equipment
needed for operation.

It should have an overall guarantee of at least three years.

They should be able to supply spare parts for at least three years.

All inquiries regarding unclear or mistyped items should be directed to Abdullah
Al Salem University in writing before the submittal deadline. It will then be
clarified and published for all tenderers.

Since Abdullah Al Salem University requires all supplied instruments and
equipment to be installed, commissioned, operated, and trained on well within
the contract time, it is incumbent on the vendors to inform Abdullah Al Salem
University ahead of time for services needed from our side like air-conditioning,
painting, flooring water supply, gas supply or any other services if required for
successful execution of the project.

As per Kuwait MEW standards, all electrical equipment, accessories, and fittings
shall be designed and manufactured at 240V, 50/60 Hz.

All general and special conditions are accepted by signing all documents.
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1. Multi-function DC machine — (Quantity: 5)
Shunt-wound motor/generator
Series-wound motor/generator
Compound-wound motor/generator
Nominal voltage: 220V

Nominal current: 1.3A

Exciter voltage: 220V

Exciter current: 100mA

Nominal speed: 2030rpm

Nominal power: 0.2kW

2. Tachogenerator for measuring speed of 0.3kW machines 1V/1000rpm — (Quantity: 5)
3. Regulated power supply for the excitation of DC machines — (Quantity: 5)

e Power: 110W

o Output voltage 220 V DC

e Output current: max. 0.5 A DC
4. Coupling guard, 0.3 kW, with LED lights — (Quantity: 5)

5. Rubber coupling sleeve, 0.3 k W — (Quantity: 5)

o

Experiment software - Power converter drives with DC motors 0.3 KW — (Quantity: 5)

Features:

o Interactive experiment set-ups

« Measurements and graphics can be saved within the experiment instructions by means

of drag and drop.

« Virtual instruments can be started directly from the experiment instruction pages
themselves.
Questions with feedback and evaluation logic for checking student progress.
Print-compatible document for comfortable.
printing of experiment instructions with solutions
Experiment software and virtual instruments.

The following training content needs to be covered:

o Closed-loop speed control in quadrants 1 to 4 with and without secondary current
control.
o Open-loop speed control with simple current converter
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Open-loop speed control with double current converter

Four-quadrant operation, energy recovery

Closed-loop speed control, closed-loop current control, cascade control, adaptive
control.

Computer-based controlled system and controller analysis and parameter setting
P, Pl and PID control

Optimization of controller

7. Experiment Software: Inverter-fed drives with DC motors 0.3 kW — (Quantity: 5)

Features:

Interactive experiment set-ups
Measurements and graphics can be saved within the experiment instructions by means
of drag and drop.

Virtual instruments can be started directly from the experiment instruction pages
themselves.

Questions with feedback and evaluation logic for checking student progress.
Print-compatible document for comfortable printing of experiment instructions with
solutions.

Experiment software and virtual instruments.

The following training content needs to be covered:

Closed-loop speed control in 1 and 4 quadrant operation with and without secondary
current control.

Open-loop speed control in 1-quadrant operation with IGBT

Open-loop speed control in 4-quadrant operation with IGBT

Closed-loop speed control, closed-loop current control, cascade control, adaptive
control.

Computer-assisted controlled-system and controller analysis, setting parameter

P-, PI-, PID control

Controller optimization

8. Three-phase asynchronous motor 0.3kW — (Quantity: 5)

49

Efficiency class: IE2

Nominal voltage: 400/230V, 50Hz

Nominal speed: 1400 rpm

Nominal power: 0.37kW

Motor data must be provided via an electronic interface
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9. Experiment software: Frequency converter drives 0.3 kW — (Quantity: 5)
Features:
o Interactive experiment set-ups
« Measurements and graphics can be saved within the experiment instructions by means
of drag and drop.
« Virtual instruments can be started directly from the experiment instruction pages
themselves.
« Questions with feedback and evaluation logic for checking student progress.
e Print-compatible document for comfortable printing of experiment instructions with
solutions.
o Experiment software and virtual instruments.

The following training objectives need to be covered:
« Frequency converter drives with three-phase asynchronous motors.
« Investigation of converters with voltage and frequency control
« Investigation of converters with space vector modulation
o Analysis of voltage and frequency dependencies
« Stator resistance compensation
o Investigation of a converter drive motor
o Computer-based parameter setting and animation

10. Synchronous machine for motor and generator operation designed with smooth-core
rotor — (Quantity: 5)

Minimum technical requirements:
o Nominal voltage: 400/230V, 50Hz
o Nominal current: 0.66 / 1.14A
o Nominal speed: 1500rpm
o Nominal power: 0.3kW
e cos phi: 0.97
« Exciter voltage: 150V DC
« Exciter current: 0.95A DC
o Motor data must be provided via an electronic interface.

11. Set of loads and resistors for 300W machines — (Quantity: 5)
Universally applicable rheostat for 300W machines

The rheostat can be used with:
o DC motors as a field rheostat and starting resistor
o DC generators as a field rheostat and load resistor
o 3-phase motors for smooth starting in a Kusa circuit
« Slip-ring rotor machines as a starting resistor
e Synchronous generators as a load resistor

The universal rheostat includes the following components:
e Rheostat: 0...1kohm / 500W continuously adjustable with staggered winding
e Current: 0 - 500hm max. 6A, 51 - 2000hm max 2A, 201- 1kohm max 0.6A
e Resistor: 1kohm /. 180W for adjusting operating range
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Rheostat: 0...2.2kohm / 20W
Rectifiers for use with three-phase current

12. Exciter voltage controller with de-excitation — (Quantity: 5)

The exciter voltage controller is used in experiments involving synchronization.
The de-excitation switch is used in generator protection measures and is responsible for the
disconnection of the generator from the mains and its de-excitation in the event of a fault.

Output: DC 200V / 2A

2 inputs for voltage boosting and decreasing.

1 input for deexcitation using a relay.

2 pushbuttons for switching the DC voltage on and off.
Incremental rotary encoder for setting the voltage.
Inputs and outputs: 4-mm safety sockets

13. 4-pole shut-off switch, 690V, 12A max. — (Quantity: 5)

14. Motor protection switch, 0.45- 0.63A / 500V AC at 10A — (Quantity: 5)

15. Synchronization Unit — (Quantity: 5)

synchronizer display (comprising 3 lamps) is used to display voltage and phase angles
between generator and power supply circuit (light-dark indication)

zero voltmeter

double frequency meter

double voltmeter

digital synchronoscope

synchronization switch

Operating voltage: 400 V

Training panel design

16. Experiment software: Synchronous machines, mains synchronization and -5
reluctance machine 0.3 kW. Qty
Features:

Interactive experiment set-ups

Measurements and graphics can be saved within the experiment instructions by means
of drag and drop.

Virtual instruments can be started directly from the experiment instruction pages
themselves.

Questions with feedback and evaluation logic for checking student progress.
Print-compatible document for comfortable printing of experiment instructions with
solutions.

Experiment software and virtual instruments.

The following training objectives need to be covered:

Motor operation:

51

Motor connection
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o Starting
e Reversing rotation direction
o Load characteristics.

Generator operation:

« Generator connection

Excitation and load angle

Voltage setting via the exciter current
Load characteristics in generator operation.
V characteristics

Stability limits

Under- and over excitation

Mains synchronisation:

17.

18.

19.

20.

21.

22.

23.

24,

« Design and connection of the synchronizing circuit.

o Comparison of bright, dark and three-lamp synchronizing circuit

« Mains synchronization with double frequency meter, double voltage meter,
synchronoscope and zero-voltage meter

Field-oriented control of asynchronous machine using MATLAB - Simulink 300,
Controlled permanent magnet servo drive (PMSM) using MATLAB - Simulink 300W,
DC drives with cascade control using MATLAB - Simulink 300W

MATLAB interface for power electronics — (Quantity: 5)

Separate hardware interface for uploading applications created in MATLAB

Any given variable can be recorded and processed in MATLAB

Corresponding MATLARB library facilitates access to power electronics hardware.
Software/ Processor/ Hardware in the loop support

Incremental position encoder 1024 pulses / 6000rpm — (Quantity: 5)
Exciter for 0-200 V regulating transformer — (Quantity: 5)

Digital multimeter, CATI11-1000 V - (Quantity: 5)

Coupling guard, 0.3 kW, with LED lights — (Quantity: 5)

Rubber coupling sleeve, 0.3 k W — (Quantity: 5)

Experiment Software: Field-oriented control using MATLAB-Simulink 0.3 kW —
(Quantity: 5)

Features:

52

o Interactive experiment set-ups
e Measurements and graphics can be saved within the experiment instructions by means
of drag and drop
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Virtual instruments can be started directly from the experiment instruction pages
themselves.

Questions with feedback and evaluation logic for checking student progress.
Print-compatible document for comfortable printing of experiment instructions with
solutions.

Experiment software and virtual instruments.

The following training content needs to be covered:

Setting up a hardware-in-the-loop system under real-time conditions

Modelling and designing field-oriented closed-loop control on an ongoing design level.
Reducing the control system to discrete components to run on a digital signal processor.
Creation and optimization of automatic flowrate and speed controllers

Park and Clarke transformations

Integration of space vector modulation for optimum control of IGBTs

Decoupling of field-oriented current and voltage

Speed detection using incremental sensors

Comparison of simulation results with actual measurements

25. Experiment Software: DC drives using MATLAB-Simulink 0.3 kW — (Quantity: 5)

Features:

Interactive experiment set-ups

Measurements and graphics can be saved within the experiment instructions by means
of drag and drop.

Virtual instruments can be started directly from the experiment instruction pages
themselves.

Questions with feedback and evaluation logic for checking student progress.
Print-compatible document for comfortable.

printing of experiment instructions with solutions

Experiment software and virtual instruments.

The following training content needs to be covered:

Setting up a hardware-in-the-loop system under real-time conditions

Modelling and designing cascade closed-loop control for a DC motor on an ongoing
design level.

Reducing the control system to discrete components to run on a digital signal processor.
Creation and optimization of automatic flowrate and speed controllers

Speed detection using incremental sensors

Comparison of simulation results with actual measurements

26. Permanent Magnet Synchronous Motor (PMSM) 0.3 KW - (Quantity: 5)

Synchronous permanent magnet motor
Nominal voltage: 320 V

Nominal current: 2.9 A

Nominal speed: 6000 min -1

53
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e Nominal power: 0,6 KW

« Provision of motor data by means of electronic nameplate EDD (Electronic
Drive Data)

e Dimensions: 340 x 210 x 210 mm (WxHxD)

e Weight: 2.9 kg

27. Three-phase isolating transformer 300VA - (Quantity: 5)

The three-phase isolating transformer acts as a power supply for any power electronics
experiments. The equipment consists of an isolating transformer with a thermo-
magnetic circuit breaker. A second output makes the mains voltage available in
addition, also via a thermo-magnetic circuit breaker.

e Input voltage: 3x 400V, 50Hz via CEE plug

Output voltage 1: 3 x 94 V with center tap for 47 V\

Output voltage 2: 3 x 400 V

Protection via 2 separate thermo-magnetic circuit breakers with under voltage
trip

Power: 300 VA

e Dimensions: 297 x 228 x 160 mm (HXWXxD)

e Weight: 4.5 kg

28. Experiment Software: Servo drives using MATLAB-Simulink 0.3 KW -
(Quantity: 5)

This multimedia course guides you step-by-step through the aspects of modern
permanent-magnet servo-drives. The fundamentals are conveyed using easily
understood animations. Software, combined with virtual instruments for controlling the
hardware, provides a very user-friendly experiment platform.

Features:

e Interactive experiment set-ups

e Measurements and graphics can be saved within the experiment instructions
by means of drag and drop

e Virtual instruments can be started directly from the experiment instruction
pages themselves

e Questions with feedback and evaluation logic for checking student progress

e Print-compatible document for comfortable printing of experiment instructions
with solutions

Training contents:

e Setting up a hardware-in-the-loop system under real-time conditions

e Modelling and designing closed-loop servo control on an ongoing design level

¢ Reducing the control system to discrete components to run on a digital signal
processor

e Creation and optimization of automatic flow-rate and speed controllers
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Integration of space vector modulation for optimum control of IGBTs
Decoupling of field-oriented current and voltage

Speed detection using incremental sensors

Comparison of simulation results with actual measurements

29. Experiment Software: Servo motors, electronically commutated motors 0.3
kW - (Quantity: 5)

This multimedia course guides you step-by-step through the aspects of modern servo
motors and electronic commutation. The fundamentals are conveyed using easily
understood animations. Software, combined with virtual instruments for controlling the
hardware, provides a very user-friendly experiment platform.

Features:

Interactive experiment set-ups

Measurements and graphics can be saved within the experiment instructions
by means of drag and drop

Virtual instruments can be started directly from the experiment instruction
pages themselves

Questions with feedback and evaluation logic for checking student progress
Print-compatible document for comfortable printing of experiment instructions
with solutions

Training contents:

Principle of operation of servo motors with electronic commutation and
brushless DC motors

Analysis of field-oriented space vector modulation

Investigation of coordinate and sensor systems

Computer-based parameter setting and animation
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