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	Item #
	Item Specifications
	qty

	1
	PCB Prototyping Machine
Complete Rapid PCB Prototyping Chemical Free Machine
	1

	2
	Multifunction DAQ
· 14-Bit, 48 kS/s Low-Cost Multifunction DAQ
· 8 analog inputs (14-bit, 48 kS/s)
· 2 analog outputs (12-bit, 150 S/s); 12 digital I/O; 32-bit counter
· Compatible with LabVIEW, LabWindows™/CVI, and Measurement Studio for Visual Studio .NET
	10

	3
	smart PIC programmer
smart PIC programmer
	5

	4
	Oscilloscopes
2-Channels, 60MHz, USB Interface, 1GS/s storage Oscilloscope
	6

	5
	Digital Multimeters
4.1/2 Digital LED. Display
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]DMM can measuring  AC/DC volts, AC/DC current and resistance
RMS measurement of AC or AC+DC
DC from 10mV to 1200V, or AC from
10mV – 1000V
Or AC + DC + true RMS
Resister Range
10mΩ – 20M Ω
Includes all protection features
	10

	6
	Basic Analog and Digital Communication Kits
The modular system enables conducting experiments on most of the following topics:
· Amplitude Modulation, Detection, and Demodulation
· Frequency Modulation and Demodulation
· Passive and Active Filters
· Single Sideband Transmission
· Pulse Modulation
· Data Signaling
· Sample and Hold Theorem
· Aliasing and Nyquist Theorem
· Pulse Code Modulation (PCM)
· Noise in Digital Systems
· Error Detection and Correction
· Amplitude Shift Keying (ASK)
· Frequency Shift Keying (FSK)
· Quadrature Phase Shift Keying (QPSK)
· 256 Quadrature Amplitude Modulation
· In-phase and Quadrature Amplitude Modulation and Demodulation
· Symbol Coder and Decoder
· Hierarchical Quadrature Amplitude Modulation
· Time division multiplexing
· frequency division multiplexing.
	5

	7
	Radio defined communication educational system 
A software-programmable radio transceivers to be used for  wireless communications teaching purposes. The system should be able to teach the following concepts
· AWGN (Additive white Gaussian noise)  Simulator
· Modulation/Demodulation
· Pulse Shaping
· Energy Detection
· Equalization
· Frame Detection
· Introduction  to OFDM
· Frequency Correction and Synchronization
· OFDM Channel Coding
	3

	8
	Spectrum Analyzer
Spectrum Analyzer with the following characteristics
· Low Noise Floor(-117dBm@1GHz, 3k RBW)
· Sequence Programming Functions
· ACPR, OCBW, Channel Power, N-dB and Phase Jitter Measurements
· 10 Markers with Delta Marker, Peak Functions
· AC/DC/Battery(Option)three modes of power supply
· USB/RS-232C/GPIB(Option) Interface
· 6.4" TFT Color LCD, Resolution: 640x480
	5

	9
	Spectrum Analyzer
Spectrum Analyzer with the following characteristics
· Frequency Range : 150kHz ~ 3GHz
· Autoset Function
· Noise Floor: ≦-100dBm
· RBW Range : 30kHz, 100kHz, 300kHz, 1MHz
· 3 Traces in Different Colors
· Support Interface : USB Device/Host, RS-232C
· 5.6” TFT LCD with VGA Output
	5

	10
	Hand Held field Meter
perform the following real world experiments
· Measure signals coming from different communication systems for the range of frequencies up to 3 GHz
· Electromagnetic Field Strength Measurements for mobile phones and mobile base stations.
	2

	11
	Electrical Machine Drive Modular System(1)
The System includes a base (workstation) to hold machines, and a prime-mover (a driver motor and its power supply and controller for driving the generators), a Synchronous generator, a synchronous motor, an AC induction motor (wound and squirrel cage rotors) single and three phase machines, universal motor, stepper motor, Permanent Magnet brushless DC motor, DC motor/ generator with brushes, other types of motors will be considered. The setup also includes couplings, connectors, DC power supplies and single and 3-Phase power supplies to drive the motors. Load torque, three phase Resistive, Inductive, and Capacitive loads are included. AC and DC current and voltage meters, speed encoder, necessary single and three phase watt-meters, power factor meter, torque meters are included. Computer interfacing is an advantage. The setup should have all safety and protection features (shaft guards, overload, over current, under voltage protections…). Note that all connecting cables/wires (with safety heads/plugs) and connectors should be included. Up-to-date necessary manuals and software are included, and must be in English.
	1

	12
	Power Electronic  Modular System
The modular system enables conducting experiments on most of the following topics: single and three phase Rectifiers, single and three phase Controlled rectifiers, Power Factor Correction via converters, DC-DC converters (Buck, Boost, Buck-Boost converters, Isolated switch mode power supplies…), DC-AC inverters, and AC Voltage controllers. The modular system includes the necessary power supplies, and Resistive, Inductive, and Capacitive loads, measuring and monitoring instruments. The modular system has all safety and protection features. Connecting wires and cables are with safety heads. Up-to-date necessary manuals, in English, and software must be provided.
	3

	[bookmark: _Hlk183324217]13
	Transformer Modular System
The System enables studying three phase Transformers  by conducting short and open circuit  tests, finding transformer parameters,  load characteristics, turns ratio current and voltage relationships and other characteristics. Various connections and configurations can be conducted and examined. The unit includes the necessary power supply, Resistive, Inductive, and Capacitive loads, measuring meters, and connecting wires with safety heads/features and safety plugs. The unit has also all protection features. Up-to-date necessary manuals, in English, and software must be provided.
	1

	14
	Photo-Voltaic  Modular System(2)
The System enables conducting experiments for the purpose of training and education in the Area of renewable energy technologies, specifically solar energy. The Modular system includes: PV Cells/Modules/Arrays, batteries, Battery chargers and Maximum Power Point Tracker, necessary converters, inverters, and controllers, necessary loads, and safety installations. The setups enable measurement of  I-V characteristic under varying solar irradiance and temperature, series and parallel connection of PV cells,  solar irradiance simulator, Shading effect  and bypass diode Equivalent circuit of PV cells. The setup also contains PV cells made from different materials and technologies for comparative study. All measuring and monitoring equipments are provided. All safety and protection features, connecting cables and Up-to-date necessary manuals, in English, and software must be provided.
	1

	15
	Wind Energy Generation Station(3)
The system allows conducting educational experiments on generation of electricity from wind energy implementing synchronous, asynchronous, or other types of generators. It allows also interfacing the generated energy by the Station with the mains. The system includes all necessary modules such as wind turbine, generators, rectifiers, choppers, inverter controllers, storage element, measuring and monitoring equipments, connecting cables, necessary load, and all safety and protection features. Emulation of various wind speeds is an advantage. Up-to-date necessary manuals, in English, and software must be provided.
	1

	16
	Renewable Energy Measurement System
The system must include all necessary Instruments and Equipments to be used for making informed decisions in designing and assessing site suitability for medium and high power wind and solar PV projects. The system must contain a data acquisition hardware and software,  Pyranometer to measure global horizontal irradiation GHI, Pyrheliometer installed on tracker to measure Direct Normal Irradiance DNI, solar cells and  sensors for temperature, humidity, barometric pressure, wind –vane, anemometer, soiling detector, precipitation sensor. Up-to-date necessary manuals, in English, and software must be provided.
	1

	17
	Multifunction  Bode Plot Measuring Instrument
The Bode plot measuring instrument allows the measurement in the frequency domain of wide range of electronic circuits and components, the frequency range from 1 Hz to 40 MHz. Measurements include frequency response measurements (Bode plots), and frequency dependent impedance. Up-to-date necessary manuals, in English, and software must be provided.
	1

	18
	Synchronous Motor Drive(4)
An inverter used to control and drive a three –phase synchronous motor. The Setup enables conducting experimentation on various modes of operation of a Synchronous motor; starting, speed control and regenerative and/or Dynamic braking. The setup has all necessary safety and protection features. Up-to-date necessary manuals, in English,  and software must be provided.
	1

	19
	PID Process Control  Modular System (5)
This system should cover both linear and no-linear system control. Various types of controllers can be studied. All protection and safety feature are included. Up-to-date necessary manuals, in English, and software must be provided.
	1

	20
	
The Automatic Power Factor Correction System
 system enables the experimentation on industrial installations with electronic devices for the automatic control of power factor correction with different values of required VARs. It should have power analyzer to measure the voltage, current, active, reactive and apparent powers and power factor. The system should provide the ability to do measurements and studying the relations between apparent, active and reactive powers for both single-phase and three-phase applications. Up-to-date necessary manuals, in English, and software must be provided.
	1

	21
	Power Transmission Lines System
The system should have the ability to provide a full study of power transmission in medium and high voltage network. It should have the ability to provide variable parameters of transmission lines such that the student will learn and test the characteristics and management of high voltage distribution networks including the voltage drop and losses in power lines, Faults, and parallel operation of transmission lines. Up-to-date necessary manuals, in English, and software must be provided.
	1

	22
	Digital Storage Oscilloscope
At least 500 MHz, 2-channel with computer communication module, and/or USP interface, including all necessary probes and accessories. The Oscilloscope is preferable to have TEKPROBE Interface. Up-to-date necessary manuals, in English, and software must be provided.
	1

	23
	TEKPROBE Interface 
Interface adapter, appropriate for interfacing between P5205 Differential Probe and TDS2004. Up-to-date necessary manuals, in English, must be provided.  Or Equivalent
	1

	24
	Insulation Resistance Tester (could be integrated with a Continuity Tester) with the following features:
· Test Voltages from 50 Volts up to 5 kV
· Display Range from few kΩ to  Tetra Ω
· Short Circuit Current in mA
· Internal data storage memory
· USB and/or RS-232 Interfaces
· Up-to-date necessary manuals, in English, and software must be provided.
	1

	25
	Approved Test Lamp or Voltage Indicator
The Approved Test Lamp is used as a reliable voltage indicator in a circuit. It has the following characteristics:  The leads should be adequately insulated and, ideally, fused.
· The leads should be easily distinguished from each other by color.
· The leads should be flexible and sufficiently long for their purpose.
· The probes should incorporate finger barriers to prevent accidental contact with live parts.
· The probes should be insulated and have a maximum of 2mm of exposed metal, but preferably have spring-loaded enclosed tips.
· Up-to-date necessary manuals, in English, must be provided.
	1

	26
	RCD/RCCB Tester
Residual Current Device/ Residual Current Circuit Breaker tester. This instrument allows a range of out-of-balance currents to flow through the Residual Current Device (RCD) to cause its operation within specified time limits. The test instrument should not be operated for longer than 2s and it should have a 10% accuracy across the full range of test currents. The current range of the tester is 5 – 500mA. Up-to-date necessary manuals, in English, must be provided.
	1

	27
	PSCC Tester
Prospective-Short Circuit-Current Tester; it enables measuring the Prospective-Short Circuit-Current (phase-neutral fault current) at the point of measurement using the flying leads. Its current range is 2 – 20kA. Up-to-date necessary manuals,  in English must be provided.
	1

	28
	Proprietary Test Instrument
In order to determine the resistance of the earth return path, by measure the resistance that the electrode has with earth. Electrode Resistance has any value ranging from fractions of Ohms to hundreds of Ohms. Up-to-date necessary manuals, in English, must be provided.
	1

	29
	Connecting wires and Cables
Wires and cables with safety heads (to fit safety plugs) of various lengths and colors; rated at 20A and 400V.
	200
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