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Department of Electrical Engineering Technology Karakoram International University, Gilgit-Baltistan
                               BOQ

	Electronics Lab

	S.No
	
Name of Equipment/Device
	
Qty

	
1
	
Zener diode (5V, 12V,15V)
	
500

	2
	Capacitors (electrolytic, 10uF, 47uF,100uF, 1000uF) voltage ratings, 10V, 25V, 50V
	500

	
3
	
LED Green + Red
	
500

	Electrical Circuit Analysis Lab

	S.No
	
Name of Equipment/Device
	
Qty

	











1
	Electric circuit analysis trainer Specifications and features:
Modular panel and rack/frame system facilitating alternate module locations and allowing for system expansion in the future
Each component panel assembly must include: a 1/8" aluminum panel face; epoxy silk-screened component nomenclature and symbols; riveted, 16-gauge, formed-steel enclosures; powder coating and instructor fault switches
Provision for mounting of system on standard DAC mounting structures, or any standard 19" rack system
On-board circuit breaker, internal power supply, and transformer, creating working voltages of 24VAC center tapped, or 24VDC
Dimensions (Minimum):
(L x W x H)
18 1/8in. x 14in. x 17 1/2in. (460 x 355 x 444 mm) UTILITIES: 110/220 VAC, 50/60 Hz
Accessories:
Loose component kit including: (2) bar magnets, (1) component storage box, (1) magnetic reed switch, (1) nail, (1) spool of bell wire, (1) sealed box of iron filings, (1) D cell holder, (1) compass, (1) 6" acrylic rod, (1) rubbing cloth, (1) 6" wood
dowel, (1) solderless breadboard (2" x 3"), (2) NPN transistors,
(2) PNP Transistors, and (10) assorted resistors Banana plug patch cords
Use/Activity Guide
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 (
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)

	
2
	Inductors (2.2uH,5uH,100uH, 220uH, 330uH, 470uH, 1mH, 4.7mH)
	
500

	
3
	Capacitors (electrolytic, 10uF, 22uF, 47uF, 100uF, 1000uF) voltage ratings: 10V, 25V, 50V
	
500

	





4
	THREE PHASE BENCH POWER SUPPLY
Specifications:
Power Requirement: 240 / 415 VAC, 5Amp Single phase 50Hz Connection:3P+N+PE
TECHNICAL SPECIFICATION:
Three Phase AC Adjustable Output (0-240 / 415VAC; 1A With On / Off Switch, Overload Protection with Voltmeter and Ammeter Indicated) ACCESSORIES Operation Manual 1.5 M length input Cable and 3 pin plug.
Dimensions: Approx. 470L x 360H x 250D
	





5

	


5
	Three phase ac industrial connector (3 phase 4 wire) Specifications:
TypeThree Phase Four Wire Power25A AC 440V
SizeSocket: 88 x 80 x 45mm/ 3.4" x 3.1" x 1.8" (L*W*H) Plug: 75 x 67 x 27mm/3" x 2.6" x 1.1"(L*W*H)
Fit for Cable Dia 15mm/0.6" Material Metal, Rubber
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6
	Connecting wires flexible cable 20A AC current (banana connector)
Specifications:
· Power : 1000V, Connector Type : Banana Connector, Testing Pin
· Total Cable Length : 79cm / 31"/ 2.6Ft;Probe Length : 15mm /0.6";Probe Tip Dia. : 2mm / 0.1"
· 1 Pair (black+red) lead wires= 1 x threaded test probe tips,1 x Banana Connector
	



2

	

7
	Stopwatch (Minimum 1 second) Specifications:
Timing capacity: 9 hr, 59 min, 59 sec, 99/100 Resolution: 1/100
Countdown— Timing capacity: 99 hr, 59 min, 59 sec
Resolution: 1 second
	

        10

	
8
	
Breadboard (GL-12 830 Points)
	
10

	
9
	
Inductors (100uH, 50uH, 200uH) toroidal core
	
       500

	
10
	
LED Green and Red
	
370



	
Applied Physics Lab

	S.No
	
Name of Equipment/Device
	
Qty

	
1
	
Capacitors (100uF, 220uF,1000uF)
	
50

	
2
	
Connecting wires (leads) banana connectors
	
        10

	

3
	Ballistics galvanometer Specifications:
Resistance 100 Ω Time Period 12sec
Charge Sensitivity 300mm/µC
Current Sensitivity 1000mm/µA Critical Damping Resistance 2000 Ω
	

7

	
4
	Simple pendulum consists of a brass bob of 1” diameter suspended by a flexible and weightless stitching thread the 2nd end of thread is tied to the rigid support. Supplied with heavy metallic base along with rod & special clamp
	
5

	
5
	
A standard capacitor 100uF 50v
	
50

	

6
	A stopwatch (least count 1 sec) Specifications:
Timing capacity: 9 hr, 59 min, 59 sec, 99/100 Resolution: 1/100
Countdown— Timing capacity: 99 hr, 59 min, 59 sec
Resolution: 1 second
	

10

	
7
	
Keys for changing resistance on resistance box
	
20

	
8
	
Resistance box (1Ω, 10Ω, 100Ω, 220Ω, 330Ω, 1000Ω, 10000Ω)
	
           100

	
9
	Wooden box with moving lamp inside the box, photocell at one end of the box and with ammeter
	
10

	
10
	Standard resistance box, Specifications:
±0.2% (Variable Decade Resistor 0-9999.9 Ohm)
	
10

	
11
	
Beaker (1000ml)
	
3

	
12
	Thermometer digital NTC Specification:
(-150 to 100 °C) +-1°C
	
10

	
13
	
5 leads banana connector 1m
	
5

	
14
	Universal Circuit Board Specifications:
9cm x 15 cm Double Sided FR4 Fiber Glass Dotted Veroboard
	
10

	
15
	
150 Ohm Resistor 1/4W
	
             100



	
16
	
330 Ohm Resistor 1/4W
	
             100

	
17
	
550 Ohm Resistor ¼ W
	
              100

	
18
	Miniature Light Bulb and Socket Specifications:
100W filament bulb with 1m cable and plug/socket pair
	
             10

	
19
	
Jumper for breadboard
	
             10

	
20
	
Wire Leads with alligator clips 1m
	
          100

	










21
	DC circuit trainer Specifications:
Requires 220VAC to operate, outputs 2-14VDC (4A max)
· Panel mounted Digital Readout showing trainer DC voltage
· Hinged and removable top cover
· Built in DMM (Digital Multi-meter) display with accessible external meter fuse
· Meter is powered by the trainer’s power supply. (No batteries)
· Adjustable 2KHz pulse width modulation generator (0-100%)

The following electrical components are included: Qty – component
2- #194 Light bulbs (removable)
1- #3157 Light bulb (removable)
1- #2726 LED bulb (removable)
1- Buzzer
2- Transistors (NPN and PNP) 1- Diode
1- Motor
1- ISO 5-pin relay
1- Electronic flasher
1- 75Ω Potentiometer
5- Resistors (1-2Ω, 2-20Ω, 1-40Ω, 1-100Ω)
1- Fuse (removable)
1- SPST Toggle switch
1- N.O. Push button switch
	










           10

	
22
	
1500 (17 AWG copper enamel wire 1 pound)
	
           1

	23
	Two core cables (10A)
	         1

	24
	Ruler 12 inches
	        10

	
25
	
Bar magnets (colored blue and red on opposite poles)
	
        10

	

26
	Insulated copper wire Specifications:
length = 10m, flexible AWG 3
	

        1

	27
	Empty Cardboard paper towel roll
	       25



	
28
	Step Up Transformer Specifications:
12VAC /220VAC (1A)
	
       10

	
29
	Step-Down Transformer Specifications: 220VAC/12VAC (1A)
	
       10

	
Electrical Machines Lab

	S.No
	
Name of Equipment/Device
	
Qty

	
1
	
Electrical Slide Rheostat Resistance 1.5A 50Ω
	
        9

	
2
	Connecting wires for trainers Specifications:
(flexible with male banana connectors on both sides)
	
      20

	



3
	Current probes for oscilloscope Specifications:
10 Hz-2MHz Bandwidth Measurement 1mA to 1200A AC Low phase shift
Diameter: φ52mm
EN 61010, 600V CAT III
High precision 0.1%
	



     10

	


4
	Voltage differential probes for oscilloscope Specifications:
50x/500x
Bandwidth DC to 100 MHz (–3 dB) Attenuation ranges 10:1 / 100:1
DC accuracy ±2% Rise time 14 ns
Input impedance 4 MΩ ∥ 5.5 pF each side to ground
	


      10



	











5
	3 Phase AC Slip Ring Induction Motor Trainer Specification:
Voltage: 415 V AC, 50 Hz
Capacity: 300 W / 4 pole / 1500 RPM
Rotor construction: Star connected, 4 terminals including star point brought out on 4 slip rings mounted on shaft
Stator construction: 6 terminals are brought out to start the machine using star-delta starter
Frame / mounting: 100 frames, chassis mounted Loading arrangement: Friction brake pulley for loading
arrangement with 20 Kg spring balance for torque measurement
Speed Measurement: Using hand held tachometer
Control Panel Specifications:
Aluminum profile modular flat table top demo panel carrying various high voltage components housed in plastic enclosures to minimize shock possibility
Input 3 Phase DOL Starter Panel
Integrated AC 3 Phase Multifunction Measurement Panel FWD-OFF-REV Switch Panel
3 Phase Wound Rotor and Synchronous Motor Panel DC Voltmeter and DC Ammeter Panel
SCR Actuator (variable DC) cum sensor signal conditioning panel
Instrumentation Power Supply cum Multichannel DPM Panel Hand Held Tachometer
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6
	Eddy current brake Specifications:
Type Air Cooled Eddy Current Brake Voltage 440V
Finish Paint Coated
Speed 500 RPM
	

3

	
7
	Induction motor Specifications:
HP 0.5, KW 0.37, V 200~220, Phase 1, A 3.5, RPM 1500, Hz 50
	
3

	8
	Mimic panel
	3

	9
	Three phase induction motor
HP 1, KW 0.72, V 400~440, Phase 3, A~ 2, RPM 1500, Hz 50
	3

	





10
	DC machine trainer Specifications:
Should support following Characteristics and working principles of a DC Series motor
· Characteristics and working principles of a DC Shunt motor
· Characteristics and working principles of a DC Compound motor
· Characteristics and working principles of a DC Separately Excited motor
· Implementing correct wiring connections for DC motors electrical motor operation
· Measuring the voltage/current of electrical motor set
· Start/Stop motor control
· Motor speed measurement and testing
	





10



	

11
	DC shunt generator
Specifications:
· output Voltage: approx 220VDC
· Speed: approx. 1600 rpm
· Power: approx. 250W
	

3

	

12
	DC compound generator Specifications:
output Voltage: approx 220VDC
Speed: approx. 1600 rpm Power: approx. 100W
	

3

	

13
	DC shunt motor Specifications:
Input Voltage:220VDC Speed: approx. 1600 rpm Power: approx. 250W
	

3

	

14
	DC compound motor Specifications:
Input Voltage:220VDC Speed: approx. 1600 rpm Power: approx. 100W
	

5

	

15
	Three phase transformer 2 kVA Specifications:
Turn ratio: 1:1 Isolation type
Provision to make star/delta connection on both primary and secondary side
	

3

	Workshop Lab

	
S.No
	
Name of Equipment/Device
	
Qty

	
1
	
Pliers
	
        10

	
2
	
Screwdrivers set (9 Pcs)
	
        10

	
3
	
Tape measure
	
        10

	
4
	
Electric tape
	
       100

	
5
	
Paper tape for tagging
	
100

	
6
	
Wire stripper
	
10

	
7
	
Voltage tester
	
10

	
8
	
Wire crimpers
	
10



	9
	Splicing connectors
	100

	10
	Cable ties
	100

	11
	Hammer
	5

	





12
	Handheld circuit finder Specifications:
ACCURATE CIRCUIT BREAKER IDENTIFICATION
(Quickly locate the correct breaker with precision using our circuit breaker finder, ensuring efficient electrical troubleshooting)
TWO-PART SYSTEM (Consists of a Transmitter connected to the outlet/fixture and a Receiver to scan the panel, allowing for easy and accurate breaker identification)
CLEAR INDICATIONS
WIDE COMPATIBILITY (operating voltage 220 50Hz) BUILT-IN GFCI TESTER
UNIVERSAL CONNECTIVITY (easy connection to pakistani grounded electrical outlets, ensuring seamless compatibility)
	





5

	
13
	
Insulated electric safety gloves
	
100

	
14
	
Safety glasses
	
100

	
15
	
FR4 pcb 6 *6
	
100

	
16
	
pcb thermal transfer paper
	
110

	
17
	
Ferric chloride for pcb etching (5kg)
	
1

	
18
	
PVC tub for PCB etching
	
7

	
19
	
PCB CNC prototyping machine
	
5

	
20
	
PCB soldering stations
	
10

	
21
	
Electric cable 7/29
	
5

	

22
	Electric cable 3/29 Specifications:
Strand Diameter	.029 Inch Conductor Type	Copper
Insulation Type	Poly Vinyl Chloride (PVC)
	

5

	
Control System Lab

	S.No
	
Name of Equipment/Device
	
Qty



	








1
	Ball and beam control module Specifications:
The Ball and Beam module consists of a steel rod in parallel with a nickel-chromium, wire-wound resistor forming the track on which the metal ball is free to roll. The track is effectively a potentiometer, outputting a voltage that’s proportional to the position of the ball.

When coupled to the Rotary Servo Base Unit, the tilt angle of the beam can be controlled by changing the servo gear angle. The Ball and Beam module can be operated in stand-alone mode, and the ball position can be controlled via the user interface
plant = Rotary Servo Base Unit Ball and Beam module interface = USB
Control Design environment = MATLAB(simulink) The license of MATLAB won’t be part of this, however Example codes + manual must be included
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2
	QUBE Servo 2 or any other servo motor control trainer or Equivalent
	
4

	
Power System Lab

	S.No
	
Name of Equipment/Device
	
Qty

	










1
	Synchronization Trainer
Technical Specifications: Sync trainer work in conjunction with Generation setup, HMI, RTU SCADA software and consists of following panels:

· Input 3 phase DOL Starter panel (1 Nos).
· 4 pole MCB of 415 V/20A.
· DOL 16A Contactor with 24DCV / 11VA COIL
· Bimetallic thermal O/L relay with range 9A - 15A
· RYB inputs indicators.
· 9 pin D (M) connector for SCADA interface.
· Manual start / stop with local trip contact
· Power ON LED indicator
· Synchronization Panel (1 Nos).
· Consisting of synchronization digital meter (Synchroscope),
· Manual Synchronization switch.
· 15W lamps X 6 nos..
· Manual start / stop with local trip contact
· 3 Phase Bidirectional Power cum Energy meter panel (2 Nos).
· Bidirectional Multifunction
· 3 phase 3/4 wire, 415VAC, CT Input 5A
· LCD/LED display, Aux. supply 230V, 45-65Hz,5W
· Measure V. I., Hz, Pf, KVA, KW, KWH
· Modbus RTU RS 485 for SCADA
	










5

	
	· Mesh bus Generator panel (1 No).
· Consisting of 2-isolator switches,
· Circuit breaker, Generator bus, Grid bus, generator in feeder.
· 9 pin D (M) connector to interface with SCADA for automation.
· Manual start / stop with local trip contact.
· Power ON LED indicator
· Mesh bus Grid panel (1 No).
· Consisting of 2-isolator switches,
· Circuit breaker, Generator bus, Grid bus, Grid in feeder.
· 9 pin D (M) connector to interface with SCADA for automation.
· Manual start / stop with local trip contact.
· Power ON LED indicator
· Synchronization bus switch panel (1 No).
· Consisting of Circuit breaker, Main bus, Reserve bus.
· 9 pin D (M) connector to interface with SCADA for automation.
· Power ON LED indicator
· 415/110VAC, 50VA PT panel (2 No).
· Consisting of potential transformer,
· Input 415VAC, star connected, Output 110VAC, star connected, 50VA.
· Phase Angle meter panel (1 No).
· Measure phase angle between two voltages
· Internally 2 PTs for isolation.
· Modbus RTU RS 485 interface for SCADA.
· 37 pin D(M) to 9 pin D(F) converter panel (1 No).
· Consist of 37 pin D type male 1 no., 9 pin D type male 1 no.
· 9 pin D type female connectors 9 nos.
· Power ON LED.
· 5 pin to shrouded socket converter panel ( 2Nos).
· Consist of 5 pin 3 phase, 5 wires industrial female socket to connect 415VAC 3 phase supply.
· Shrouded banana sockets 18 nos to extend the 3 phase supply into individual setups.
· It’s used as bidirectional 3 phase extension board between two setups.
· Synchronization relay panel (1 No).
· Consist of automatic synchronization relay, Generator bus, Grid bus.
· 9 pin D (M) connector to interface with RTU/SCADA for automation.
· Aut Table top panels:
· Transmission line panel TL2 (1 No.)
· Consisting of 5 numbers of transmission lines.
· 2 Transmission lines of 0.3pu for 125Km.
· 2 Transmission lines of 0.2pu for 75Km.
· 1 Transmission line of 0.13pu for 50Km.
· R load Panel (1 No).
· 3 nos of 600W resistors with switch selectable 6 nos of taps at 100, 112, 150, 175, 200 & 225 ohm.
· Fault resistor 100ohm/600W.
· Multi pin heavy duty connector 32 pin & 24 pin to establish control from RTU/SCADA.
· Grid transformer Panel (1 No.)
	




	
	· 3 phase power transformer with connection group YY11,
· Input 415VAC, Output 415VAC, 5KVA,
· Secondary winding with tapping at ±2.5% and
±5%.
· Mechanical Dimension (mm) / Wt. (Kg): Rack: 1170(L) x 300(W) x 990(H) / Net Wt.: 65, Gross Wt.: 73
TL2: 600(L) x 385(W) x 500(H) / Net Wt.: 103
Load & fault panel: 600(L) x 275(W) x 500(H) / Net Wt.: 60 Grid X’mer: 770(L) x 275(W) x 435(H) / Net Wt.: 53 o/Manual switch
· Accessories:
a) Tables for synchronization Setup: 1 no. consists of Pi type frame, Under trolley.
i) Frame: 45X45 aluminum profile (Heavy duty) Colour: anodized white.
ii) Table top material/colour: The nova pan or Rubber wood with white/Silver gray with smooth finish
veneer finish table top (18mm thick ) with removable central slot cover (900X500mm).
iii) Under Trolley: Located under individual setup table to house respective load panel, transmission line panel variac panel, transformer etc as applicable.
iv) Dimension: Table: 1450 mm (L) X 750 mm (W) X 760 mm (H). Under Trolley: 1200X700X185mm
v) Caster wheels: Four sturdy castor wheels with locking mechanism are provided so that table can be positioned conveniently.
b) Cables:
i) 9 pin D male to 9 pin D female with 9 core cable, length =
0.450 to 6 meter – 6 nos.
ii) 37 pin D male to 37 pin D female patch cable, length = 4 meters – 1 no.
iii) RS485 patch cable: 6 pin mini DIN male to 6 pin mini DIN male, length 0.480 to 1.180 meter – 3 nos.
· List of experiments:
i) Automatic as well as manual Synchronization of generator with grid supply.
ii) Study of V curve & inverted V curve.
iii) Study of Generator performance chart.
	

	






2
	Electrical Power Transmission Line Trainer Description:
The functional modules of Trainer bench model equipment

Artificial transmission line model. Generating TX model, Grid TX model. VAR Compensator & RLC loading model.
Simulator instruments and protections scheme
Input voltage min. 380V then step down in grid tx model is 300V
Then step down by substation model in 250V
And transfer voltage 220 to 250 volt to our locality. Transformer 300VA: 3EA
Primary: 0/110/220/380V Secondary: 0 / 110 / 220 / 380V
Resistive Load (5502, 1100 2, 1600 2 ±10%,200W) : 3 EA
Inductive Load (1h,2h,3h, ±10%,): 3 EA
Capacitive load (1.5uF,3uF,4.5uF, ±10%,): 3 EA
	






5




	
	fan cooling system: 6 EA External AC connection facility
The experimental studies with Equipment

Ferranti effect – voltage profile of transmission under no-load condition
ABCD Parameter Experiments
Surge impudence loading, current at SIL Line loss and Line efficiency calculations Line voltage regulation studies
Power handling capacity of the transmission line with different operating voltages

Line VAR compensation and load VAR Compensation studies.
Voltage improvement through tap changing Transformers studies.
Accessory: Experimental Manual: 1copy; Connecting Cord: 1unit;
	

	
3
	
Banana connector and plugs with wire
	
200

	














4
	 Measuring Instrument Trainer	 Scope of Learning
1. Show skill in verification of Ohm’s Law.
2. Verify the characteristics of series circuits.
3. Verify the characteristics of parallel circuits.
4. Verify the characteristics of mixed circuits.
5. Show skill in measuring the power of an electric circuit.
6. Show skill in grouping a number of cells to form a battery.
7. Show skill in verifying kerchief’s Current law.
8. Show skill in verifying kerchief’s Voltage law.
9. Show skill in verifying Thevenin’s theorem.
10. Show skill in verifying Norton’s theorem.
11. Show skill in verifying Nodals’s theorem.
12. Show skill in verifying Superpostion theorem.
13. Show skill in verifying Maxwell theorem.
14. Show skill in maximum power transfer theorem.
15. Transformer Open Circuit Test
16. Transformer Short Circuit Test
17. Parallel Operation Of Transformer
18. Regulation Test Of Transformer.
 Specifications:	
· Digital Watt meter : 2 EA
· Analog AC Voltmeter : 3 EA
· Digital DC Voltmeter : 1 EA
· Digital AC Ammeter : 2 EA
· Digital DC Ammeter : 1 EA
· AC Power Supply (0~250VAC,50Hz) : 1 EA
· DC power supply unit (0,6,12,18,24,30,36V±10%,3 Amp) : 1 EA
· Resistive Load (550Ω, 1100 Ω, 1600 Ω ±10%,200W)
: 3 EA
· Inductive Load (1h,2h,3h,±10%,) : 3 EA
· Capacitive load (1.5uF,3uF,4.5uF,±10%,) : 3 EA
	














5




	
	· fan cooling system	: 6 EA
· Permanent magnet DC motor /Generator Set : 1EA
· 1 set DC generator Prime Mover	: 1 EA
· External AC connection facility
· 1 Training Manual
· 4mm safety banana socket
· Size (L x W x H)= (60”x36”x12”)
· Weight: 60Kg (Approx)
· Power requirements: 220~240V AC, 50Hz
· Built-in short circuit protection system.
	

	



5
	Amplitude Modulation Work board 53-130 which comprises the following blocks:
· Signal Generation
· Modulation
· Filters
· Demodulation	
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6
	Frequency modulation work board 53-140 which comprises the following blocks
· Signal generation
· Modulator
· Limiter
· Quadrative demodulator
· VCO
Phase comparator
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7
	Module T20A for Pulse Amplitude Modulation
	
10

	
8
	Feedback-Teknikit Console 92-300
	
10

	
9
	RJ-45 connector
	
50

	
10
	Clamping Tool
	
10

	
11
	Twisted Pair Cable (45 meter)
	
2

	
Instrumentation and Measurements Lab

	S.No
	
Name of Equipment/Device
	
Qty




	
1
	
Transformer 230v/15v
	
15

	
2
	Bread board Specifications: GL-12 830 Points
	
50

	
3
	Resistors
¼ W (1Ω, 10Ω, 100Ω, 220Ω, 330Ω, 470Ω, 1000Ω, 3.3kΩ ,10kΩ
, 33kΩ ,100kΩ ,1MΩ)
	
1000

	
4
	
Variable Resistor (10k ohm POT with knob)
	
100

	
5
	Inductors Specifications:
(2.2uH,5uH,100uH, 220uH, 330uH, 470uH, 1mH, 4.7mH)
	
100

	
7
	Lab trainer kit
(Power supply 0- 30V 1A) + breadboard + DMM + screwdriver set)
	
4

	
8
	Capacitors
electrolytic, 10uF, 22uF, 47uF, 100uF, 1000uF 470uF
	
100

	

9
	Resistance Box Specifications:
(1,10,100,220,330,10k, 100k, 1M) ohm
selection with keys option keys also included
	

10

	
10
	
LDR 10k
	
100

	
11
	
RTD
	
10

	
12
	Ultrasonic Sensor Specifications:
Arduino compatible
	
15

	





13
	Energy Meter Specifications:
Power = 0 to >-=10kW 230V/400V VAC
communication interface Modbus or CAN bus over Rs485 Measurement parameters voltage
current power power factor
Mechanical properties
can be installed on DIN rail should have a local lcd display
	





  10




	











14
	Electronic Wattmeter Specifications:
power factor meter Power Meter
Voltage (V) (10V~1000V, AC/DC, ±0.5%Udin)
AC current (A) (upto 1000A, ±0.5%f.s.) Frequency (Hz) (40~70Hz ±50mHz) Power (W) (>15%S ±1%S)
Power factor (0~1 ±0.02)
Energy (Wh) (0~9999MWh ±1.5%rdg) Crest factor (1 to 10 ±5%)
Features
True RMS	(Yes)
Harmonic analysis (Up to 51th Yes)
Flick measure (10 minutes, PST and PLT values Yes) Voltage ratio	Yes
Current ratio	Yes Event capture		Yes Trend capture		Yes Data logging 8GB Yes USB interface			Yes
Backlight adjustment	Yes Low battery indication		Yes Input protection	Yes power
input 220VAC 50Hz battery backup supported
	











3

	







15
	Lux Meter Specicifications:
Illuminance measurement (LUX): 0~199,900Lux Illuminance measurement (FC): 0~18,500Fc Accuracy: 0~9999Lux/0~999Fc: ±(4%+8),
≥10000Lux/≥1000Fc: ±(5%+10), ≥100000Lux/≥9999Fc:
±(5%+10)
Resolution: 1Lux (0~9999Lux), 10Lux (≥10,000Lux), 100Lux (≥100,000Lux), 1Fc (0~9999Fc); FC=Lux/10.76, 10Fc (≥10,000Fc); FC=Lux/10.76
Sampling time: 0.5s Overload indication: OL MAX/MIN: Yes
Data hold: Yes LCD backlight: Yes
Auto power off: Yes
Low battery indication: Yes Power: 1.5V battery (R03) x 3 LCD Display
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	Solar Energy Technology Lab

	S.No
	
Name of Equipment/Device
	
Qty




	
1
	
Solar panel (180W)
	
1

	
2
	
MPPT charge controller 20A
	
1

	







3
	Battery (48AH) Specifications:

· Actual Voltage: 14.8V
· Nominal Capacity: 48AH
· Actual Capacity: >48AH
· Discharge Cut-Off: 12V
· Charge Cut-Off: 16.8V
· Charge Current: 15A Max
· Cont. Discharge: 15A Max
· Peak Discharge: 15A Max
· Charge Temperature: 32F to 110F
· Operation Temperature: -20F to 140F
· Charge Method: CC/CV
· Life Cycle: 800-1000
· Terminal Type: Spade - F2 Connectors
	







1

	
4
	
Offgrid inverter 1kva
	
1

	
5
	
Ongrid inverter 3kva
	
1

	
6
	Pyranometers GHI/DNI measurement
Datalogging >=8GB or microSD card support battery backup, standalone, real-time clock
	
1

	
7
	
Solar path finder
	
1

	8
	Compass
durable, rubber/ metal housing,
	3

	
9
	
Angle finder ( inclinometer)
	
1

	

	Wind Energy Technology Lab

	S.No
	
Name of Equipment/Device
	
Qty

	


1
	Wind turbine vertical (500W) PMSG Specifications:
Rated Power	500W Rated Voltage	12V/24V/48 With Controller	Yes
Start Up Wind Speed	2m/s Rated Wind Speed 12m/s Survival Wind Speed	50m/s
Wind Wheel Diameter/Height	0.65m/0.9m
	


1




	
	Number of Blades 3 Blades Material	Nylon
Fuselage Material Aluminum alloy Magnetic Steel	NdFeB
Generator Type	Three-phase AC permanent magnetically suspended generators
Controller System Electromagnetic brakes
Speed Regulation 360° Automatically Adjust Windard Installation Flange DN25
Degree of protection	IP54 Gross Weight	21kg
Top Net Weight	22kg
Dimension	1060*270*490mm
	

	






2
	Wind turbine horizontal (500W)PMSG Specifications:
Rated Power	500W Maximum Power 510W
Rated Voltage	12V/24V/48V Start Up Wind Speed	2.5 m/s Rated Wind Speed 11 m/s
Survival Wind Speed	45 m/s Wheel Diameter	1.75m
Blase Number	Nylon Fiber
Generator Three Phase Permanent Magnet AC Generator Magnetic Steel	NdFeB
Generator Case	Die-Casting Aluminum Controller System Electromahnet
Speed Regulation Automatically Adjust Windard Installation Flange DN25
Working Temperature	-40°C~80°C Package Dimensions	670*280*210mm
	






1

	



3
	Wind speed logging setup (weather station) Specifications:
Wind speed measurement (0 to 160kph) Wind direction measurement*0to 360 degree) Offline data logging
Battery/charging supported Temperature logging
Real time clock Rainfall
	



1

	4
	Charge controller for wind turbine 50A
	1

	







5
	Battery (48AH) Specifications:

· Actual Voltage: 14.8V
· Nominal Capacity: 48AH
· Actual Capacity: >48AH
· Discharge Cut-Off: 12V
· Charge Cut-Off: 16.8V
· Charge Current: 15A Max
· Cont. Discharge: 15A Max
· Peak Discharge: 15A Max
· Charge Temperature: 32F to 110F
· Operation Temperature: -20F to 140F
· Charge Method: CC/CV
· Life Cycle: 800-1000
· Terminal Type: Spade - F2 Connectors
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	Robotics Lab

	
S.No
	
Name of Equipment/Device
	
Qty

	
1
	
3D printer filament
	
        10
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