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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 Experiment system - Line-commutated power converters
« Uncontrolled circuits
o Controlled circuits
e Variable speed DC drives

The equipment needs to have the following features:
o Control unit with 6 power diodes, 12 thyristors and a triac
o Control and measuring unit based on digital signal processor
« Integrated measurement of 6 different currents and 6 voltages
o Integrated controller function for building closed-loop controlled
drives
« Input for incremental sensor
e Analog input
e Supply voltage: 3 x 47 V... 400 V, 50...60 Hz
o Output power: 1 KVA or more
« Protection against incorrect operation

Virtual instruments
» Setting of parameters via PC
« Measurement of changes in output current and voltage over time
with graphic display of timing diagrams featuring at least 20 channels
« Calculation and graphic display of changes in input and output
power over time
o Calculation of RMS values, mean values and AC components of
current and voltage as well as apparent power, active power (DC and
AC components), reactive power and form factor
« Automatic recording of control characteristic with graphic display
« Graphic display of dependencies of all calculated values on phase
control angle
e Three-dimensional vector display of output power
o Analysis of signals using FFT (Fast Fourier Transformation)
o Synthesis of signals using step-by-step combinations of individual
sine and cosine components.
e Animation, i.e. step-by-step addition of individual oscillation
components to demonstrate how signals are put together
« Export function for graphics and measurements

2 Experiment system - Self-commutated power converter circuits
« Single-quadrant controller
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e 4-quadrant controller

e AC inverter

o Three-phase inverter

« Frequency converter drive

o Variable speed DC drive

e Servodrive

o Control unit with 6-pulse IGBT AC inverter

« Control and measuring unit based on digital signal processor
« Integrated measurement of 3 different currents and 6 voltages
« Electronic monitoring and cut-off for excess voltage and
overloading

o Integrated controller function for building variable speed drives
« Interface for connection to MATLAB

o Selectable PWM frequencies

e Input for incremental sensor

e Analog input

» Integrated brake chopper

e Supply voltage: 3 x 47 V... 400 V, 50...60 Hz

e Maximum output power: 1 KVA

Virtual instruments make it possible to control the system using a PC. This allows
for intuitive operation plus recording of measurements and thus ensures success
in the learning process.
Virtual Instruments:
o Setting of parameters via PC
« Measurement of changes in output current and voltage over time
with graphic display of timing diagrams featuring up to 20 channels
« Calculation and graphic display of changes in input and output
power over time
o Calculation of RMS values, mean values and AC components of
current and voltage as well as apparent power, active power (DC and
AC components), reactive power and form factor
« Automatic recording of control characteristic with graphic display
« Graphic display of dependencies of all calculated values on duty
cycle
e Three-dimensional vector display of output power
o Analysis of signals using FFT (Fast Fourier Transformation)
« Synthesis of signals using step-by-step combinations of individual
sine and cosine components.
e Animation, i.e. step-by-step addition of individual oscillation
components to demonstrate how signals are put together
« Export function for graphics and measurements

Three-phase isolating transformer, 300 VA

RL load set with self-resetting overload protection and indicators for current
magnitude and direction
e 3individual resistors 600 ohms, 100W
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o 3x0.2H, 0.5A, protected by self-resetting overload cut-out

5 Experiment software: Line-commutated power converter circuits

 Interactive experiment set-ups

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

o 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

The following training content needs to be covered:

« Fundamentals of diodes, thyristors and triacs

e Rectification

« Control principles: phase control, rectifier operation, inverter
operation

e Resistive and inductive loads

Control characteristics and operating diagrams

Protective circuitry

Computer-based measurement

Frequency analysis and observation of harmonics

6 Experiment software - Self-commutated power converter circuits

50

« 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

e Questions with feedback and evaluation logic for checking student
progress

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

The following training content needs to be covered:

e Fundamentals of IGBTs

e Control principles: pulse width modulation, DC controllers
operating in 1, 2 or 4 quadrants

e Modulation of low-frequency AC voltages using pulse width
modulation

« Circuits: step-down controllers, H-bridge, inverters

« Resistive, capacitive and inductive loads

« Protective circuitry, link circuits, freewheeling

o Control characteristics and operating graphs

« Interpolation, clock frequency, ripple

o Frequency analysis and observation of harmonics
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7 Set of safety measurement cables, 4mm, category: 600V CAT II, 32A
8 Safety connecting plug 4mm with tap (2x), black, 1000 V /32 A CAT 11
9 Safety connecting plug 4 mm with tap (2x), blue, 1000 VV /32 A CAT Il

10 Safety connecting plug 4 mm with tap (2x), green/yellow, 1000 V/32 A CAT
1

11 Experiment trolley, 3-level, 6 sockets, 1250x1970x800mm

12 400-V CEE distribution panel with automatic circuit breakers for attachment to
profiles on experiment trolleys

13 Monitor holder for flat screen monitor of weight up to 15kg / 33Ibs, VESA
75

14 Servo-machine-test system 0.3 kW machines incl. software
The servo-machine test bench is a complete testing system for examining
electrical machines and drives. It consists of a digital controller, a brake and
windows control software.
The system also allows manual and automated synchronization to be carried out.
The controller has the following features:
« Dynamic and static four-quadrant operation
e 13 selectable operating modes/machine models (torque control,
speed control, flywheel, lifting drive, roller/calander, fan, pump,
compressor, winding gear, arbitrarily defined time-dependent load,
manual and automated network synchronization)
o Testing for the presence of a shaft cover.
o Disconnection of the supply voltage of the motor under test in the
absence of shaft cover
« Interface for reading electronic nameplates EDD of the machines
under test
« Integrated galvanically isolated amplifier for voltage and current
measurement
5" colour touch display
Four-quadrant monitor
Isolated USB interface
Thermal monitoring of the machine under test
Connection voltage: 400V, 45...65Hz
Maximum power output: 4kVA
The brake is self-cooled asynchronous servo-brake with resolver.
Maximum speed: 4000rpm
Maximum torque 10Nm
Temperature monitoring: continuous temperature sensor (PT1000)
Resolver resolution: 65536 pulses/revolution
Software program package uses to:
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Recording characteristics of machines

Determining dynamic and static operating points.

3. Emulating eight different loads (flywheel, pump, fan, calander,
lifting drive, compressor, winding gear, arbitrarily configurable
time-dependent load).

N

Features:
o Measurement, calculation and display of mechanical and electrical
variables
« (Speed, torque, mechanical power output, current, voltage, active,
apparent and reactive power, efficiency, power factor)
« Simultaneous display of measured and calculated values (e.g.
instant display of efficiency)
o Measurement of voltage and current (including RMS values even
for non-sinusoidal waveforms)
« Configuration of settings via electronic nameplates EDD of the
DUTs
« Speed or torque-controlled operation
e Recording of variables over time
e Programming of limiting values of speed or torque to prevent
inappropriate loading of the machine under test.
e Operation in all four quadrants (display of generated torque)
o Arbitrarily defined ramp functions for PC-controlled load
experiments
« Display of characteristics from several experiments to better
illustrate the effect of parameter changes
« Export of graphics and measurements

16 Rubber coupling sleeve, 0.3 k W
17 Coupling guard, 0.3 kW, with LED lights

18 Digital/analog multimeter, wattmeter, power-factor incl. software
e Training panel design
Electrically indestructible up to 20 A/600 V
Independent inputs for current and voltage
Touch colour graphic display (5.7")
Large-scale display or display of up to four values
Digital display with bargraph
Internal resistance: current measuring circuit 10mOhm, voltage
measuring circuit 10 M Ohm

19 TRMS multimeter
« Voltage ranges: 30; 300; 600 V
e Currentranges: 1; 10; 20 A
o Simultaneous waveform-dependent measurement of voltage and
current (up to 600 V, 20 A) (Measurement of switched-mode
voltage))
o Demonstration meter for mains operation 230 V, 50 Hz
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e Measurement of overall RMS value (RMS-AC+DC), RMS AC
values (RMS-AC) and arithmetic mean (AV-AC+DC)

Wattmeter, 0 — 10 A AC/DC, 0 — 600 V AC/DC

Calculates actual, apparent and reactive power

Power factor meter, Power factor 0 —1-0

Oscilloscope display of voltage, current and power
Consumption meter to display power consumed and output
Data logger for 14 different variables

Data export for data logger

LabVIEW driver and supplied examples
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