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Student name

Code
No.

Course name

Mark

Experiment name

Objective of
experiment

Draw the main
structure of
experiment?

What is the
benefit of
experiment in
engineering field?

Write the Result
and any
notifications of
the experiment.
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Basic Electricity Experiments.
Magnetism.

Basic Electronic Circuit.
Simple Electronic Circuit.

Industrial control application.

AU o

Oscillator Experiments and Applications.
7. AF Generator and Frequency Counter (built-in).
8. Dual DC Power Supply (5/6V, 9/12/15V).

9. Decade Capacitor (2 digits) and Programmable Resistor.
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1. Basic Logic Gates Experiments
2. Combinational Logic Circuits Experiments

e NOR gate Circuits

e NAND gate Circuits

e XOR gate circuit

e AND-OR-INVERT (AOI) gate circuit
e Comparator circuits

e Schmitt gate circuit

e Open-collector gate circuits

o Tristate gate circuits

e Half-adder and full-adder circuits

e Half-subtractor and full-subtractor circuit
e Arithmetic Logic Unit (ALU) circuit
e Bit parity generator circuit

e Encoder circuit

14
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e Decoder circuit
e Multiplexer circuit
e Demultiplexer circuit

e Digitally controlled analog multiplexer/demultiplexer

3. Clock Generator Circuit Experiments
4. Sequential Logic Circuit Experiments Flip-flop circuits
5. Memory Circuit Experiments

e Constructing Read Only Memory (ROM)

e Constructing Random Access Memory (RAM)
e 064-bit RAM

e Erasable Programmable Read Only Memory
¢ Electronic EPROM (EEPROM) circuit

e Constructing dynamic scanning counter with single-chip
Microprocessor

6. Converter Circuit

e Digital/Analog Converter (DAC) circuit

e Analog/Digital Converter (ADC) circuit

15
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Feedbacik

Engineering Teaching Solutions

" Logic Tutor LT345

Logic Tutor 1.T345 Mk2 -

Logic Tutor L1345 Mk2

Description

The Logic Tutor LT345 Mk2 is ideal for introducing logic tuition into a syllabus on a small budget.
It is a compact and easy-to-use board for studies of digital techniques and principles. It is
supplied with a comprehensive teaching manual which takes the student from the simplest logic
operations, up to the applications of counters, shift registers and numeric displays. For ease of
interconnection and understanding, all necessary inputs and logic indicators are built-in and all
logic elements are shown in mimic diagram form on the panel. Unlike many other logic tutors,
there are no confusing cross references to integrated circuit data sheets. The integrated circuits
are permanently fitted, which avoids the potential student damage and contact problems
normally associated with the breadboard type of tutor employing loose ICs and sockets. The
Logic Tutor is robust and fully protected electrically and mechanically against the most common
forms of maltreatment. All the workboards in our Electricity and Electronics range use an open
printed circuit board construction and can be conveniently housed in the dedicated Systems
Storage Rack SSR1000.

Features

* Wide range of combinational and sequential logic studies
All inputs and displays provided

Complete with comprehensive instruction manuals
Reliable and robust

Economically priced

\
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Logic complement 3 % d-input AND, 3 x d-input OR, 3 x 2-input AND, 3 x 2-input OR,

2 % d-input NAND, 2 x d-input NOR, 6 x inverters, 4x JK flip-flops with
edge-clocking and d.c. preset and clear.

Inputs 4 x Binary slide switches, 1 x unlatched change-over push-button,
1 x Latched push-button.

Qutputs 4 % LED logic state indicators, 1 x /-segment numeric display with binary-
to-decimal decoder.

Logic levels ITL, OV and +5 ¥ nominal.

Construction Single-sided PWB with logic symbols silk-screened on component side,

mounted in plastic pratective box.

Interconnections By stackable 2 mm leads and sockets. Six 2 mm-to-4 mm transfer points are
provided for connection to external equipment e.g oscilloscopes, meters,
generators, etc. Mumber of leads supplied - 40 x 2 mm as follows: 15 x 100 mm
(4in), 15 x 150 mm (6 in), 10 % 300 mm {12 in). 2 x 4 mm: 560 mm (22 in).

Manual Supplied Logic Tutor LT345

Thirteen Assignments as follows: Binary numbers; Basic Logical Operations;
Combinational Logic; Karnaugh Maps; The simple latch and clocked flip-flops;
The JK flip-flop; Equivalence, Non-equivalence and other circuits; Binary
addition; Reqisters; Synchronous Counters; Asynchronous Counters; Codes
and Code Corwverters; 7-segment Display.

Power requirements Reguires 0V and 45 V at 500 mA maximum. Feedback dc Power Supply,
01-100 is recommended. A 500 mA fuse protects against short circuits on
the board. The circuits are protected against accidental reverse or over-
voltage connection.

Storage Supplied in a box containing the LT345 Mk2, leads and manual.
Dimensions & Weight Width: 295 mm (11.6 in) Depth: 220 mm (8.7 in)

Height: 45 mm (1.75 in) Weight: 0.25 kg (0.55 o).
Tender Specification ITL Logic Tutor to teach combinational and sequential digital circuits and

numeric displays. To provide mimic diagram of all elements. Ta be
powered from an external 45 V supply. Complete with teaching manual
cantaining thirteen assignments. If no laboratory power unit is available,
a suitable unit can be supplied by Feedback.

Ordering Information Logic Tutor (supplied without Power Supply, use 01-100) LT345 Mk2 d.c.
Power Supply 01-100
Systern Storage Rack SSR1000
Far further information on Feedback equipment please contact ...

(¢

Feedback Instruments

5& 6 Warren Court

Park Road, Crowborough

East Sussex; TNG 20X

United Kingdom

Tel: +44 1892 653322

Sales: sales@fesdback-instruments.com
Website: www.feedback-instruments.com

Feedback reserves the right to change these specifications without notice
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KL-300
Digital Logic Lab

® Features

1. Suitable for combination logic, sequential logic and
microprocessor circuits design and experiments.

2. Ideal tool for learning the basics of digital logic circuits.

3. Comprehensive power, signal supply and testing devices
for convenient experiments

4. Experiments are expandible and flexible with universal
breadboard

5. Capable of processing TTL, CMOS, NMOS, PMOS and
ECL circuits.

6. All supply units are equipped with overload protection
for safety purpose

7. All modules equipped with 8-bit DIP switch for fault
simulations

8. Individual storage cases for all modules to be easy kept
and carried.

9. All signal generators have independent and simultaneous
TTL and CMOS leve! output terminal.

10. Including computer - based training

Aol w3503 9
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The KL-300 Digital Logic Lab is a comprehensive
and self-contained system suitable for anyone
engaged in digital logic experiments.

All the necessary equipment for digital
logic experiments such as power supply, signal
generator, switches and displays are installed
on the main unit.

The 13 modules cover a large variety of essential
topics for digital logic. It is a time and cost saver
for both students and engineers interested in
developing and testing circuit prototypes.

® Specifications
Main Unit (KL-31001)
1. Dual DC Power Supply
(1) Voltage range : +5V/1.5A, -5V/0.3A,
+12V/0.3A
(2) With output overioad protection
2. Adjustable DC Power Supply
(1) Voltage range C4+1.6V~+15V
(2) Maximum current output : 0.5A
(3) With output overioad protection
3. Standard Frequency
(1) Frequency : 1MHz, 60Hz, 1Hz
(2) Accuracy : £0.01% (1MHz)
(3) Fan out - 10 TTL load
4. Clock Signal Generator
(1) Frequency : 1Hz ~1MHz (6 ranges)
a. 1Hz ~ 10Hz d. 1KHz ~ 10KHz
b. 10Hz ~ 100Hz e. 10KHz ~ 100KHz
c. 100Hz ~ 1KHz f. 100KHz ~ 1MHz

(2) Fan out 10 TTL load

5, Data Switch
(1) 8-bit DIP switchx2, 16-bit TTL level output
(2) Toggle switch x4, each with Debounce circuit
(3) Fanout : 10 TTL load
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6. Pulser Switch

Experiment Modules
(1) 2 sets of independent control output P

(2) Each set with Q, Q output, pulse width > 5ms 1. All 13 modules are equipped with an 8-bit DIP switch for

(3) Each set of switch with Debounce circuit fault simulation. Users learn how to solve various

(4) Fan out : 10 TTL load problems by setting the DIP switch to different positions
2. Solutions for all fault test are listed in the experiment

7. Line Signal Generator : X
(1) Frequency - 50Hz/60Hz manuat for user's reference.
(2) Output voltage : 6Vrms 3. 2mm plugs and sockets are used throughout the main unit

(3) With overload protection and all modules
4. Comprehensive experiment manual and instructor's manual
5. Module dimension : 2565 x165x30mm.
6. Connection plugs are used on the modules to prevent
9. Logic Indicator ‘ accidental damages

(1) 16 §ets of independent LED indicates high and low 7. Individual keeping case for each module.

logic state
(2) Input Impedance :>100KQ

8. Thumbwheel Switch
2-digit, BCD code output and common point input

List of Modules
10. Digita! Displays
(1) 4 sets of independent 7-segment LED display
(2) with BCD, 7-segment decoder/driver and DP input
(3) Input with 8-4-2-1 code

KL-33001
Basic Logic Gates Experiments

11. Logic Probe
(1) TTL and CMOS level
(2) 5mm LED displays
(3) "Lo® and "Hi* LED display low/high logic state

; KL-33002
respectively

Combinational Logic Circuit Experiments(1)
12. Speaker
One 80, 0.25W speaker with driver circuit

13. Breadboard Modules (AC-90001)

1680 tie-point breadboard on top panel can be easily put
into and taken off. KL-33003

Combinational Logic Circuit Experiments (2)

KL-33004
Combinational Logic Circuit Experiments (3)

KL-33005
Combinational Logic Circuit Experiments (4)

KL-31001

KL-33006
Combinational Logic Circuit Experiments (5)




KL-33007
Clock Generator Circuit Experiments

KL-33008
Sequential Logic Circuit Experiments (1)

KL-33009
Sequential Logic Circuit Experiments (2)

KL-33010
Memory Circuit Experiments (1)

KL-33011
Memory Circuit Experiments (2)

KL-33012
Converter Circuit Experiments (1)

KL-33013
Converter Circuit Experiments (2)

List of Experiments

1. Basic Logic Gates Experiments
1-1 Introduction to logic gates and switches.... KL-33001(A)

1-2 Logic gates circuits
a. Diode Logic (DL) circuit ..o KL-33001(C)
b. Resistor-Transistor Logic (RTL) circuit.....KL-33001(B)
c. Diode-Transistor Logic (DTL) circuit........ KL-33001(B.C)
d. Transistor-Transistor Logic (TTL) circuit..... KL-33001(D)
Q. CMOSIO0IC GG ... .c050sussimsmmmsemmeniinnss KL-33001(E)
1-8 Threshold voltage measurement
a TTL threshold voltage measurement ... KL-33001(D)
b. CMOS threshold voitage measurement.. KL-33001(E)
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1-4 Voltage/current measurement
a. TTL I/O voltage/current measurement...........KL-33001(D)

b. CMOS voitage/current measurement ....... ...KL-33001(E)
1-5 Basic logic gate transmission delay measurement
a. TTL gate delay time measurement ............... KL-33001(D)

b. CMOS gate delay tme measurement............ KL-33001(E)
1-6 Measurement of basic logic gates characteristics

a. AND gate characteristics measurement ....... KL-33001(D)

b. OR gate characteristics measurement ......... KL-33001(D)

c. INVERTER gate characteristics measurement

e e R e R S S R R KL-33001(D)

d. NAND gate characteristics measurement ... KL-33001(D)

e. NOR gate characteristics measurement...... KL-33001(D)

f. XOR gate characteristics measurement....... KL-33001(D)
1-7 Interface between logic gates

a. TTL to CMOS interface .................. e KL-33001(D.E)

b. CMOS to TTL interface ....... ..KL-33001(D.E)

. Combinational Logic Circuits Experiments

2-1 NOR gate CIrCuits ........c.cccccevciicrincccccrennn.. KL-33002(A)
2-2 NAND gate Circuit ...........c.cooeveeivieeieieireine KL-33002(B)
2-3 XOR gate circuit

a. Constructing XOR gate with NAND gate...... KL-33002(B)

b. Constructing XOR gate with basic gate...... KL-33002(C)
2-4 AND-OR-INVERT (AQI) gate circuit .............. KL-33002(C)
2-5 Comparator circuits

a. Comparator constructed with basic logic gates

................... SRS K30 G)
b. Comparator constructed with TTLIC........ KL-33002(D)
2-6 Schmitt gate CirCuit .............ocooooviiiiiiiicee KL-33002(A)
2-7 Open-collector gate circuits
a. High voltage/current circuit .........................KL-33002(E)
b. Constructing an AND gate with open-collector gate
................................................................... KL-33002(E)
2-8 Tristate gate circuits
a. Truth table measurements ... KL-33003(C)
b. Constructing an AND gate with tristate gate
......................................................... KL-33003(C)
c. Bidirectional transmission circuit .............. KL-33003(C)

2-9 Half-adder and full-adder circuits
a. Constructing HA with basic logic gates......KL-33004(A)
b Folladder Glretitnuniiiniiiarananid KL-33004(B)
c. High-speed adder carry generator circuit.....KL-33003(A)
d. BCD code adder circuit cerrreneennnn KL=-33004(B)
2-10 Half-subtractor and full-subtractor circuit
a. Subtractor circuit constructed with basic logic gates

2-11 Arithmetic Logic Unit (ALU) circuit
2-12 Bit parity generator circuit
a. Bit parity generator constructed with XOR gates




2-13 Encoder circuit
a. Constructing a 4-to-2 encoder with basic gates
................................................................. KL-33005(A)
b. Constructing a 10-to-4 encoder with TTL IC
.. KL-33006(A)

2-14 Decoder c»rcun
a. Constructing a 2-to-4 decoder with basic gates

..KL-33005(C)
b. Construcnng a 4 to-10 decoder wnth TTL IC
....................... ......KL-33004(C)
(0¥ BCDto 7- segment decoder ................ KL-33005(B)
2-15 Multiplexer circuit
a. Constructing a 2-to-1 multiplexer ...KL-33006(E)
b. Using multiplexers to create functions ...... KL-33006(F)

c. Constructing a 8-to-1 multiplexer with TTL IC

......................... TN SO« U= - 5 0 . ()]

2-16 Demulhplexer circuit
a. Constructing a 2-output demultiplexer.... KL-33006(E)
b. Constructing a 8-output demultiplexer ....KL-33006(B)

2-17 Digitally controlled analog multiplexer/demultiplexer circuit
a. Analog switch characteristics ... A

b. Bidirectional transmission with CMOS IC analog switches
PO A S e P : ....KL-33006(C)

3. Clock Generator Circuit Experiments
3-1 Constructing oscillator circuit with basic logic gates

KL-33007(A)
3-2 Constructmg oscﬂlator cucun wnh schmitt gate
i KL-33007(B)
3-3 Voitage controlled oscillatof (VCO) circuil ... KL-33007(C)
3-4 555 IC oscillator circuit
a. 555 oscillator circuit ...... SRR A cee KL-33007(D)
b. VCO circuit . KL-33007(D)

3-5 Monostable multivibrator cnrcuns
a. Low-speed monostable multivibrator circuits

........................................................ KL-33007(E)
b. High-speed monostable multivibrator circuits
.................... KL-33007(E)
c. Construcung monostable mumwbrator circuits
e KL-33007(D)
d Constructung non- retnggerable curcunt with TTL-IC
........................................ KL-33007(F)
e Constructmg retnggerable circuit with TTL-IC
.............. .. KL-33007(G)
f. Constructxng a vanable duty cycle oscillator circuit
with monostable multivibrator ................... KL-33008(A)

4. Sequential Logic Circuit Experiments
4-1 Flip-flop circuits
a. Constructing a R-S flip-flop with a basic logic gates

..................................... KL-33008(D)
b Construcung a D fhp flop with a R-S flip-flop
.............. ......KL-33008(D)
c. Constructmg a J K flip-flop with a D flip-flop
.......................................................... KL-33008(D)
d Constructmg a J-K flip-flop with a R-S flip-flop
........... KL-33008(D)
e. Constructing a shift reguster w:th aD ﬂ|p flop
....................... ..KL-33008(C)
f. Preset lelt/nghl shift reglster ...KL-33008(B)

g. Constructing a noise ehmunatson circuit with R-S
FUDHOD: <vsssuviammiissamvaise R KL-33008(D)
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KL-33006(C.D)

4-2 J-K flip-flop circuits

a. Asynchronous binary up-counter............. KL-33009(A)
b. Asynchronous decade up-counter .. KL-33010(D)
c. Asynchronous divide-by-N up-counter ... KL-33010(C)
d. Asynchronous binary down-counter ......... KL-33009(A)
€. Synchronous binary up-counter................. KL-33009(A)

f. Synchronous binary up/down counter ....... KL-33009(A)
g. Presetable synchronous binary up/down counter

,,,,,,,,,,,,,,,,,,,,,,, KL-33010(A)

h. Presetable synchronous decimal up/down counter
....... Newics: R e KL-33010(B)
i ng RTINS 0 cx e s A AN A S NS KL-33009(A)
|. Johnson's counter KL-33009(A)

5. Memory Circuit Experiments
5-1 Constructing Read Only Memory (ROM) with diodes

,,,,,,,,,,,, . KL-33010(F)
5-2 Constructmg Random Access Memory (RAM) with

D flip-flop ..o i ~.....KL-33010(G)
5-3 64-bit RAM circuit SRR KL-33011(B)
5-4 Erasable Programmable Read Only Memory

(EPROM) circuit ............. — KL-33010(E)
5-5 Electronic EPROM (EEPROM) circuit . ...KL-33011(A)

5-6 Constructing dynamic scanning counter with single-chip

MICrOProcessor ............ ...KL-33012(A)
6. Converter Circuit Experiment
6-1 Digital/ Analog Converter (DAC) circuit
a. Unipolar DAC circuit ............c..cccoeiiiiiiinin KL-33013(A)
b. Bipolar DAC circuit ... coxnePanse i KL-33013(A)
6-2 Analog/Digital Converter (ADC) circuit
a. 8-bit converter circuit ... AN KL-33012(B)
b. 3 1/2-digit converter circuit .. KL-33013(B)

® Accessories(KL-38002)

1. Experiment manual and instructor's manual
2. Connection leads and plugs : 1set

3. Key :1pce

® Computer-Based Training
1. Build-in circuit simulation of experiment modules.
2. Fault simulation is allowed.
3. Users can fiexibly compare the simulation analysis result with
hardware signal output
4. Support virtual instrument.

o
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EXP: Arithmatic Logic Unit (ALU) Circuit

1. Objective

Understanding functions and applications of the ALU, or arithmetic logic
unit.

2. EXP diagram

Cin e Cout
A3 ? -
R 7 = Arithmentic
S1 —
S0 o Unit ‘r‘
§2— —ai0 HUX 4
=

1 8elect | F
Logic 14

Unit l

KL-31001 Digital Logic Lab, Module KL-33003

Tolefe |

Cn*4 G P

3. Components

A3 A2 A1 A0 B3 B2 B1 BO M Cn

L————--’-_—-

4. Produce

— Connect function-select lines S3~SO to Data Switches SW3- SWO
respectively.
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— Connect M to DIP Switch DIP1.6 to select between arithmetic and

logic operation.

— When M="0" arithmetic operation is performed.
— When M="1" logic function is performed.

— Connect inputs A3-A0 to DIP1.3~1.0 and B3-B0 to DIP2.3~2.0:

Connect DIP2.6;outputs F3-F0 to Logic Indicators L4-L1 and Cn+4 to

LS. Inputs A3-A0, B3-B0 and outputs F3-F0 are triggered by "0". Low

input state is "1" while high input state is "0".
— This table show the functions

For each mode.

ACTIVE HIGH DATA

SERRGTaN M=H M=L; ARITHMETIC OPERATIONS

s3|s2|st1]so Fuh%%'gr«s (ns'; :y) (wi:';“";';m

L|L]|L|L =A F=A 7| F=Aplus 1
L|L|L|H|F=As+B F=A+B > F=(A+B) plus 1
LlLe|n|vL|rns F2A+B 7 F=(A+B) plus 1

L L H H | F= F= minus 1 (2's compl) F=zero

L|H|L |t |F=AB F=Aplus AB F=AplusAB plus 1
L|H|L|[H]|F=B F=(A+B) plus AB F=(A+B) plus AB plus 1
L H ﬂ—H \L" F=A®B F=A minus B minus 1 F=A minus B
L|{H|H]H|F=AB F=AB minus 1 F=AB

Hiw | L|[L|F=A+B F=Aplus AB F=A plus AB plus 1
H|L|L|H|FA®B F=Aplus B F=Aplus B plus 1
HlL|H]|L]|F=8B F=(A+B) plus AB F=(A+B) plus AB plus 1
H L H H | F=AB F=AB minus 1 F=AB
H|H]|L]|L =] F=Aplus A* F=Aplus A plus 1
H H L H | F=A+B F=(A+B) plus A F=(A+B) plus A plus 1
H|H|H|L|F=aA+8 F=(A+B)plusA ¢ ¥ | F=(A+B) plus A plus 1
H|H|[H|H]|FA & F=Aminus 1 F=A

* Each bit is shifted to the next more significant position
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-
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EXP: Adder-Subtactor circuit

1. Objective
Understanding functions and applications of the Adder-Subtactor circuit .

2. EXP diagram

U5:7483 YZ? Y10 YOO

-0 Y4
U6:7486 d
x3 xz x1 xo ue) \ue
4 |7 [11

A3 A2 A1 AO B2 B1 BO

F1 14
O—1Cout Cin 13

US I3 12 11 ¥o
$15 !2 !F !9

3. Components

KL-31001 Digital Logic Lab , Module KL-33004

X3 x2 X1 Xp

LLLL

A3 A2 A1 AD B3 B2 EB1 BO

F1
14
<

Cout Cin 13 O

']
u3 F11

4 I 13 |8 Jio 16 |4 |7 |1
A3 AZ A1 AD B3 B2 Bi BO

14 13
F3 O——={Cout u9 Cin '-——1

=

r3 ¥2 ¥1 IO

i5 |2 6 9
FL? g’s F'Ls p'!.l KL-33004 block b |

s s o, ] s s s £ £ b S, S W GO D, o S S S S Sl s il il e i 2t s
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4. Produce

— Connect inputs X3-X0 to DIP Switch 1.3~1.0; Y3~YO to DIP 2.3~DIP
2.0; Y5 to SWO.
Connect outputs F1 to L1; F11~F8 to L5-L2.

— To execute the subtract operation, connect Y5 to "1"

— To execute the add operation, connect Y5 to "0"

— Follow the input sequences below and record the output states in

Table.
INPUT OUTPUT
X3 X2 X1 X0 |Y3 Y2 YI YO |Fl FIil FI0O F9 F8
0 1 0 0]0 1 0 o0
0 1 0 0]0 o0 1 1
1 0 0 0]0 0 1 1
I 0 0 0]0 0 0 1
I 0 0 1|1 0 0 0
I 0 o0 1]0 1 1 1
1 0 1 0]0 1 1 o0
I 0 1 01]0 1 0 1
I 0 1 1|1 0 1 0
T 1 1 1]1 0 1 0
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EXP: MARIE

1. Objective
MARIE, a Machine Architecture that is Really Intuitive and Easy, is
a simple architecture consisting of memory (to store programs and
data) and a CPU (consisting of an ALU and several registers).

2. How to Download and Use the MARIE Machine Simulator

— To use MARIE Machine Simulator, you need first install the Java
virtual machine (JRE), which could be downloaded at

(http://java.sun.com/javase/downloads/index.jsp)

— Download MARIE Machine Simulator (MarieSim---v1.3.01.zip) at
(http://computerscience.jbpub.com/ecoa/2e/studentresources.cfm) and
unzip it.

— Run the file "MarieSim.jar" and you will see the simulator.

— Click "File"-------"Edit" on the simulator, then write or paste your codes on
the editor and save itas a.mas file.

— Click "Assemmble"--------- "Assemmble current file" on the editor, if
successful, the .mas file will be assembled to a .mex file.

— Click "Load" on simulator and load your .mex file. Then click RUN or
STEP to watch your program.

— You can refer to MarieGuide.doc in the zip file for more details.

3. Produce

(G O MARIE Assembler Code Editor

File Edit Assemble Help

LOAD X
ADD Y
STORE SUM
HALT

X, DEC 3
Y, DEC 7
SUM, DEC @
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e0e@® MARIE Simulator

File Run | Stop Step | PBreakpoints | SymbolMap | Help

|opcode  |operand | hex

ADD Y 3005
STORE SUM 2086
HALT 7000
DEC noea3
DEC noa7
DEC ululal]

Tl oo ]

+0 |[+1 |+2 |+3 |+4 [+5% |+6 |+F7 [(+8 |+9 |+A |+B [+C |[+D |+E |+F |
1804 3005 2006 7000 | @803 0007 0000 0OE0 00RP QOO O0QED QDOE QDD 00D Q0PE 00D .
o000 00PR ©ROQ 00RO OQO9 00RO Q00D 0DOD POQD 0OOE QOP@ QDODR OROR QODD 000D Q0RO
f00@ 0p0R 0BOD 000D OQOD O0BRD 0OR@ 00BD POBD 0OOR 0000 O0POR OROD 000D 000D 08B0
f0e@ 0PRR OROD 00RO OG0 0ORPO Q0BG QDB POGD 0DOR OOP@ ODER OROD 00RO O0BD Q0RO
f0e@ 0PRR OROD 00RO OG0 0ORPO Q0BG QDB POGD 0DOR OOP@ ODER OROD 00RO O0BD Q0RO
fpee 0peR 0RER 0ORD °QR0 PBRD QORP PDER PORR 0POR QPR OPER OROR Q0RO Q0RD PBRD
o000 00PR ©ROQ 00RO OQO9 00RO Q00D 0DOD POQD 0OOE QOP@ QDODR OROR QODD 000D Q0RO
f00@ 0002 o00R 00RO OQOD O0BRD QOO O0DBD DODD 00OR OQOD@ Q00D ODOD DODD 000D OQBBD
2000 0P0R OROD 000D OQOD 0BRD 0OR@ 00BD POAD 0OOR 0000 O0PER O0OD 000D 000D 08B0

Press [Step] to continue.

MARIE Simulator @ O @ Symbol Table
Stop Step Breakpoints | SymbolMap | He

Symbol | Location

|opcode  |operand | hex

SUM | 006
3005 | e84
2006 | @85
7000
o003
0007
0000

|+1 [+2 [+3 [+4 |+5 |[+6 |+7 |+8 |+89 |[+A |[+B [+C [+D |+E [+F |
3005 2006 7008 0083 @087 @000 0DBD QBOE 00GD 0QDDD GOG@ ©OEE 000G OO0OE o008 .
opee oedR oROR 0QROR 0ROR QROR 0PBR OROR 0QPBR ORER QOGP QROR QOQR 0QROR QB8R

boge Q@R oo0e@ G0eH 0022 O0DD 0QB@ OR0D Q0GR Q000 O0OGO 0QO0R O0BR ©0RB o080
DoRPR QEPR QPR GO0RPD ©0ORR 0ODD 0OB@ @R0P Q0PD @OED 0PRR 0QOOR 00D 0028 o880
fReR pfeee oQoRe eoRR ©RER OROR QRR@ @e0D Q0ER QDD 0QOBR ©ORR QORR QORR OQBeY
boRR 0feeR QDR o0RR 0PRR OBRD QOB@ OROD Q0GR QOED 0OBR 0QOER ODBR ©ORE oBe0
DoRPR QEPR QPR GO0RPD ©0ORR 0ODD 0OB@ @R0P Q0PD @OED 0PRR 0QOOR 00D 0028 o880
fReR pfeee oQoRe eoRR ©RER OROR QRR@ @e0D Q0ER QDD 0QOBR ©ORR QORR QORR OQBeY
boRR 0fGeR QDR G0RR 0OORR OBRD 0OB@ OROD Q0GR @OED 0OBR 0QOOR OOBR ©ORE oBA0

JUsers/Enas/Downloads/MARIE_Datapath_Simulators//Users/Enas/Downloads/MARIE_Datapath_Simulators/Lapexpl.mex loaded.
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| o0 @ MARIE Simulator
File Run | Stop Step | Breakpoints | SymbolMap | Help

|opcode | operand | hex
LOAD X 1004
om0 Y 3005

STORE SUM 2006
HALT o0
DEC poa3
DEC poa7
DEC pooa

+0 [+1 |+2 (43 [+4 |+5 |+6 [+7 |+8 [+5 [|+A

| +B

Tl oo )

|+C  |[+D |+E |[+F |

lee4
bees
beee
oeoe
beee
bees
L]
aeee
fees

3ees
fees
been
ooae
Bees
fees
aead
oeee
fees

2086
been
been
aoo0
been
been
aoa0
eooe
feen

Teen
LT
Llslo]]
Luls)
L]
LT
L)
lfels)
Lulslo]0]

aoen
[aee
|aee
aoea
[bage
[aee
L)
aoen
[aee

agea
Llslo]0]
L[] ]
aeea
Luls1o]]
Llslo]0]
agea
agea
ulslo]]

oeee
neee
naee
oeae
beee
neee
[eae
oeee
neee

oeee
feee
beee
ooae
Beee
feee
oeap
oeee
Bees

0003 | BE87 o000

DRRR QeeR @Be8
pRee foee epee
o002 ooed o000
bRBe fBeR @888
DRRR QeeR @Be8
oooe ooRR QB0A
o0ge ooee oeee
R0 feeR @088

Press [Step] to continue.

eeee
Bees
been
aoae
Bees
Bees
aead
eeee
fees

aoen
[age
L]
aoea
fage
[age
Ll
aoen
[age

aeea
Ll 1] ]
Lol ]
a0ea
Ll 1] ]
Ll 1] ]
aena
aeea
Ll 1] ]

oeee
neee
naee
oeae
beee
neee
[eae
oeee
neee

oeee
feee .
beee
ooae
Beee
feee
aeae
oeee
feee

@0 @ MARIE Simulator
File Run Stop Step Breakpoints Symbol Map Help

| hex
1004
3005

|opcode  |operand
LOAD X
ADD Y

HALT
DEC
DEC
DEC

7000
03
aaa7
foea

+0 [+1 |[+2 |+3 |+4 |[+5 [+6 |[+F |+& |+3 |+A

| +B

P oo ]

| +6 |+D | +E | +F |

3085
aeed
aeed
aeed
aeed
aeed
aeed
aeed
a8

20086
Lils]s]c]
Luls]s]c]
Luls]s]c]
Luls]s]c]
Luls]s]c]
Luls]s]c]
Luls]s]c]
ule]c]c]

Te0e
sl 5]
iduls 1c]
iduls 1c]
iduls 1c]
iduls 1c]
iduls 1c]
iduls 1c]
uduls o]

aee3
aeee
eLali]]
eLali]]
eLali]]
eLali]]
eLali]]
eLali]]
aeaa

0007 | BBBA 000D

beed o800 Q880
0eed o000 2800
0eed o000 2800
0eed o000 2800
0eed o000 2800
0eed o000 2800
0eed o000 2800
boRd ee00 A880

aeed
aeed
aeed
aeed
aeed
aeed
aeed
aeed
peed

Lils]s]c]
Lils]s]c]
Luls]s]c]
Luls]s]c]
Luls]s]c]
Luls]s]c]
Luls]s]c]
Luls]s]c]
ule]c]c]

s 15 5]
s 15 5]
idu 15 5]
idu 15 5]
idu 15 5]
idu 15 5]
idu 15 5]
idu 15 5]
ide 15 5]

Press [Step] to continue.
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aeee
aeee
aeae
aeae
aeae
aeae
aeae
aeae
aeaa

a8
a8
a8
a8
a8
a8
a8
a8
pe0d

Lidu15]5]
Lidu15]5]
LiduT5]c]
LiduT5]c]
LiduT5]c]
LiduT5]c]
LiduT5]c]
LiduT5]c]
ide]o]c]

aeee
aeee
aeeg
aeeg
aeeg
aeeg
aeeg
aeeg
aeee

aeee
aeee .
aeee
aeee
aeee
aeee
aeee
aeee
pees
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0 e MARIE Simulator
File Run | Stop step | Breakpoints | Symbol Map | Help

| opcode

| operand

| hex

X
Y
SUM

+0

| +1

LOAD
ADD
STORE

DEC

DEC
DEC

| +2

| +3

X
Y
5UM

3
7
o

1004
3005
2006

o3
o7
ulclo]o]

| +4

| +5

| +6

| +7

| +8

| +8

| +A

| +B

| +C

| +D

| +E

[+F |

1004
LeLal ]
[faea
LLaL 1]
LLaL 1]
Baoa
aoee
aoee
LeLalsl]

ieaes
Bpaee
Baee
Baee
Baee
Baee
aoea
aeen
oaee

2006
boge
boge
Boge
Boge
Boge
oeea
ooea
ol 0]

Tee@
Beee
Baea
Baee
Baee
L]
aeea
aeea
Lle1e]c)

oee3
[ege
fege
bege
bege
bage
ooea
ooea
[ege

0007 [000A"

LLe1 1]
L1
L]
L1
Baoa
aeen
aeee
L1l

neee
neee
beee
beee
LT
ogea
ogea
neee

|ane
[ane
[ana
[ane
[ana
Bana
aooe
aooe
LeLaLil]

paea
Bpeea
Baea
Baee
Baee
Baae
aeea
aeea
oaea

boge
bege
boge
boge
boge
bode
ooea
ooea
fege

L1 15)
L1
L1
L)
L1 5)
L)
aeea
aeea
L1 15)

als1c]5]
[eege
fege
bege
bege
bage
ooea
ooea
[eee

LLsL]
[ea8
Ll
L]
el 1]
Ba0a
aoee
aoee
LLaL]

oaee
Bpaee
Baee
Baee
Baee
Baee
aoea
aeen
oaee

ol 0]
boege
boge
boge
boege
Boge
ooea
ooea
ol 0]

paea
Beee .
Baea
Baee
Baee
L]
aeea
aeea
Lle1e]c)

Machine halted normally.

30




o) el 5055 X

1.93.!3:'\535\3 dwaigll ?Jw\ ag2al) EPE
A Sl (5 g8l Aia

EXP: Diode Charactersitics

1. Objective
To study the characteristics of a typical pn-junction diode.
To construct the I-V curve of a typical pn-junction diode.
2. EXP diagram

1
VR1
R1
els 32
+ov] :
D1
e
3. Components
module KL-13007
4. Produce
— Set the module KL-13007 on the main unit KL.-21001, and then locate
block a.
— complete experiment circuit with short-circuit clips.
r——"—">Y"""7"77 7777777 1

R2 D1| ZD|LED

— Set the positive power supply to +10V and apply to V+ terminal.
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— Using the voltmeter, measure and record the voltage between the end
terminals 1 and 3 of VR1.
The VR1 is used for adjusting the voltage applied to the diode D1 and
the R1 is a current-limit resistor for protecting the diode D1.

— Turn VR1 and measure the voltage across R1 to obtain a 0.1V.
This will obtain a forward current IF=0.1mA (0.1V/R1=0.1V/1K)
throgh the D1.
When I reaches 0.1mA, measure the voltage across D1 and record it as
Ve in

— Complete other measurements of Ve values .

— Plot the recorded values of If and Ve on the graph.

?

6

I

mA 2

0 02 04 06 08 12 34
Ve =V
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EXP: Zener Characteristics

1. Objective
To study the characteristics of a zener diode.
To measure the zener voltage and current of a zener diode.

2. EXP diagram

R2
AN
3. Components
module KL-13007
4. Produce
— Set the module KL-13007 on the main unit KL-21001, and then locate
block a.
— close experiment circuit with :‘ _________________ “:
short-circuit clips. | v+ oo O [
| VR1 LED |
| R |
5. Apply +15V to V+ terminal. : :
6. Connect the DC voltmeter : T 2 :
across ZD terminals. : 1 R2 |D1| ZD|LED| :
7. Turn the VR1 gradually from : 5 :
the left to right and observe the : t :
Lo gk
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change of ZD voltage until it remains constant.

8. Measure the voltage across R2.

9. Calculate the current by using Ir2 = Izo = Vrz / R2 and record the
result.

10.Measure the input voltage Vin between terminals 1 and 2 of VR1 and
record the result.
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EXP: Decoder Circuit

1. Objective
Understanding the operating principles of decoder circuits

2. EXP diagram

B A

719191

Q3=CBA

[ )—
=3
s
[ =
[
[ Jp=
==
s

Q5=CBA

Q6=CBA

Q7=CBA

3. Components

KL-31001 Dagital Logic Lab; Module KL.-33004/KL-33005;
Multimeter

4. Produce

— Constructing a 2-to-4 Decoder with Basic Gates
— Connect Vcc to +5V.

— Connect inputs A, B to Data Switches SWO and SW1.
— Connect outputs F1~F4 to Logic Indicators. Lo-L3 respectively.
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{- ————————————— =
B A U6:7404 |

| > |
: ?_ U7:7408 |
|

| ue U6 I
Ll .
| |
| T E—o F1 |
| |
i B—O F2 :
|

[ ) o |
: 4 u7 F3 |
|

I U7 —OF4 |
| |
| |
4 KL-33005 block c !

— Follow the input sequences for A and B in table

F1F2 F3 F4

diﬂﬂm
= -] -
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EXP: Multiplexer Circuit

1. Objective
Understanding the operating principles and construction of multiplexers.

2. EXP diagram

41

W N = O

W O—
> 00—

Cc

3. Components
KL-31001 Digital Logic Lab, Module KL-33006

4. Produce
— Constructing a 2-to-1 Multiplexer

— Connect inputs A, B to Data r g US:7400
Switches SWO, SW1; selector * c B’_"’ S E
C to SW2. = F3 |
— Connect output F3 to Logic r_.@"’ =
Indicator LO. 1 |
— Follow the input sequences in | LA Fo E’*’ F2 i
table C B A|F3 | __ KL-33006 block e}
00O T
0O 0 1
010
! Bl P |
100
10 1
110
11 1
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EXP: Counter (Asynchronous Binary Down-Counter)

1. Objective
To understand the operations of counter..

2. EXP diagram

F1 F3 FS F7
-1- -j-1- jn1- _]-1-' J
J Q J Q J Q J Q
B1 D CK D CK D CK D CK
KU1a Q KU1b Q K U2a Q KU2b Q

[ [ [ T
r U1,U2:7476

A2 A1(UP/DN)="0" CK=Q

3. Components
KL-31001 Digital Logic Lab, Module KL-33009
4. Produce

I
I
|
| ped— Ly
I 2 >
up/down
|
|
|
|
1
I
I
|- A 2
I
| I oV v
| L Ll - " 2
\ aftH w e OPpexal’ " £1 OT-PCKQ
o o L) V1] 17}
I
| e o1 cx afe af i v
: ek @ us as
81
1 1lx oo ulnl o 12|x
l L CL o <> CL PR
: o il ir - ] Il re ]
\ -—0 5% = v
v
: 0 o=
|
I
)
I
|
)
|

— Insert connection clips aécording to Fig.
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— Connect A2 to SWO; Al to +5V; Bl to 1KHz output of the Clock
Generator.

— Connect F1, F3, F5, F7 to L5- L8. Measure the outputs with an
oscilloscope.

— Sketch the output waveforms
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EXP: Counter (Synchronous Binary Up-Counter)

1. Objective
To understand the operations of counter..

2. EXP diagram

F1 F3 F5 F7
(] Q
- T j
J a J a lj_} 3 & D o = I
B1o—+1P u1a P uts P y2a Y uzb

A" L*J T

o A1="1" U1,U2:7476

A2

3. Components
KL-31001 Digital Logic Lab, Module KL-33009
4. Produce

— Insert connection clips according to Fig.
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— Connect A2 to SWO; Al to +5V; Bl to 1KHz output of the Clock
Generator

— Connect F1, F3, F5, F7 to L5- L8. Measure the outputs with an
oscilloscope.

— Sketch the output waveforms
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EXP: Rectifier Circuit

1. Objective
To understand the operations of rectifiers.
To learn how the filtering capacitor affects the ripple and output voltage of a

rectifier
2. EXP diagram
s VO
Pt
1 —
C1]+
@ . Rg 0 £
3. Components
KL-21001 main unit Lab, Module KL-13007
4. Produce
— Set the module KL-13007 on the main unit KL-21001, and then locate
block b.

— Complete experiment circuit with short-circuit clips.

— Apply AC source 0-9V to AC9V terminals. This circuit is a half-wave
rectifier without a rectifier capacitor.

— Using the oscilloscope, measure and record the Ac source waveform.

— Using the oscilloscope, measure the voltage waveform across R4 and
record the result.
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. Investigation of 3 — Phase Power transformer (15 KVA).
. DC Separately Excited Generator.
. Single phase transformer loading Characteristic.
. DC Shunt generator.
. Single transformer — open — short test.
. DC Compound Generator.
. Digital L.C.R Meter (Model EDC1620)
. Three phase transformer connection (4 Test).

. Three phase transformer loading Characteristic.
10. Torque — Speed Characteristic of DC Compound.
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EXP. (1) Investigation of 3 Ph Power transformer
(15 KVA)

1. Components

e 3ph Primary winding 380 V
¢ 3ph Secondary winding 220 v
e Main Circuit Braker
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EXP. (2) DC Separately Excited Generator

1. Objective

The experiment illustrates the characteristic of open circuit voltage (Emf)
due to the changing of field current.

2. Components
e DC Permanent magnet machine 0.4 KW

e DC shunt wound machine.

e Current limit protection switch 2A

e 3 — Ph power supply 10A

e 4 pole switches

e DC A Meter 10A

e DC V Meter 600V

e DC generator load resistor 2A (1K Ohm/ 300W)
e Digital RPM Meter

o AC/DC supply

e Taco Generator
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3. Procedures
At no load

1) Sequentially turn on the Three pole current limit protection switch,
Three phase power supply, and DC power supply Modules.

2) Press the start button on the DC power supply Module

3) Slowly turn the V.adj knob on the DC power supply Module to increase
the motor voltage E until the prime mover rotates at a speed of the rated
value.

4) Turn on the 3 phase AC/DC power supply

5) Turn the voltage control knob on the 3 phase AC/DC power supply and
set the field current Ir to 0A.Record the generator output voltage Eo

6) Plot the E, vs If curve

At load

1) Sequentially turn on the Three pole current limit protection switch,
Three phase power supply, and DC power supply Modules.

2) Press the start button on the DC power supply Module

3) Slowly turn the V.adj knob on the DC power supply Module to increase
the motor voltage and observe the speed of the prime mover until the
prime mover rotates at its rated speed.

4) Turn on the 3 phase AC/DC power supply. Turn the voltage control knob
on the 3 phase AC/DC power supply and set the field current If to 0.1A.
Maintain this If value. Turn the @ knob on the DC Generator load
resistor and set the armature current I, to OA. Record the values of Ia_ If
and E,. Calculate P, using the equation P,=I, x Eo

5) Plot the Ey vs I, curve

6) Plot the P, vs I, curve
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EXP. (3) Single phase transformer loading Characteristic.

1.0Objective

The experiment illustrates the voltage regulation of transformer at
different condition of load types.

2.Components

e 3 —ph Current limit switch (2A).

e 3 — Ph power supply (10A).

e Fuse Test (6A).

e Single Phase Transformer (110V-80V-24V-12V).
e 3 — Phresistive load (920 Ohm/30 w).

e Inductive load (1.7 H * 18).

e Two Digital AC A Meter (10A).

e Two Digital AC V Meter (600 V).

e Two Digital 3- Ph Watt Meter.
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3.Procedures

Resistive load

1) Sequentially turn on the 3-P current limit protection switch, three
phase power supply, and DC power supply Modules.

2) Record the voltage and current values for each of switch positions of
the resistive load. Calculate the values of real power

3) Plot the V vs I curve

4) Plot the P vs I curve

Inductive load

1) Record the voltage and current values for each of switch position of
the inductive load Module

2) Plot the V vs I curve

3) Plot the P vs I curve

Capacitive load
1) Record the voltage and current values for each of switch position of
the inductive load Module
2) Plot the V vs I curve
3) Plot the P vs I curve
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EXP. (4) DC Shunt generator

1. Objective

Experiment explains the characteristics of Dc Shunt generator.

2. Components

e 1.DC Permanent magnet machine 0.4 KW

e DC shunt wound machine.

e Current limit protection switch 2A

e 3 — Ph power supply 10A

e 4 pole switches

e DC power supply.

e 7.Two DC A Meter 10A.

e Two DC V Meter 600V.

e DC generator load resistor 2A (1K Ohm/ 300W).
e Digital RPM Meter.

e Taco generator.

e DC generator Field Regulator 0.2A (2.2Kohm/50w).
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3.Procedures

No load

1) Sequentially turn on the three pole current limit protection switch,
Three phase power supply, and DC power supply Modules.

2) Press the start button on the DC power supply Module

3) Slowly turn the V.adj knob on DC power supply Module so that the
motor rotates at the rated speed

4) Turn the aknob on the DC generator field regulator and set the field
current If to 0A.Record the values of the field current Iy and generator
output voltage E,

5) Plot the E, vs I¢ curve

At Load

1) Sequentially turn on the three pole current limit protection switch,
Three phase power supply, and DC power supply Modules.

2) Press the start button on the DC power supply Module

3) On the DC power supply Module, slowly turn the V.adj knob so that
the motor rotates at the rated speed

4) On the DC generator Field regulator. Turn the oknob and set the field
current to 0.1A. On the Dc generator load resistor, turn the eknob and
set the armature current to 0.3A. Record the armature current, field
current and generator output voltage values. Calculate the generator
output current and the generator output power

5) Plot the E, vs I, curve

6) Plot the P, vs I, curve
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EXP. (5) Single transformer — open — short test

1.Objective

The experiment explains the parameter of transformer due to open circuit
test and short circuit test.

2.Components

e Open circuit switch.

e Short Circuit switch.

e Three phase current limit protection switch (4*2A)
e 3 — Ph power supply.

e Fuse test.

e Two DC A Meter 10A.

e DC V Meter 600V.

e Digital Three phase watt meter.

e Single phase transformer. (110v-80v-24v-12v)
e Resistive load.

e AC/DC power supply.

e Three phase 220V
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EXP. (6) DC Compound Generator

1. Objective

The experiment illustrates the characteristics of Dc compound generator and
studies the ability of smoothing control.

2. Components

e DC Permanent magnet machine. (220Vdc — 0.4 KW —2.7A —
2500 RPM)

e DC Compound machine. (220 Vdc — 0.25 KW - 1.65A — 1800
RPM).

e Tach Generator.

e Three phase current limit protection switch(4*2A).

e 3 — Ph power supply.

e 3ph C.B (10 A).

e DC power supply. (Variable DC: 0 to 240V-10A).

e Two Digital DC A Meter 10A.

e DC generator Field Regulator 0.2A (2.2Kohm/50w).

e Digital power analysis meter. (RS.232)

e Digital RPM Meter.
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e Digital DC V Meter. (600 V)
e Digital generator load resistor 2A. (1Kohm/300w).
e Four pole Switch.

3.Produce

Sequentially turn on the 3-P current limit protection switch, three
phase power supply, and DC power supply Modules.

Press the start button on the DC power supply Module

On the Dc power supply Module, slowly turn the v.adj knob to
increase the motor voltage E until the motor rotates at of the rated
speed

On the DC Generator Field Regulator, turn the o knob and set the field
current I¢to 0.1 A. On the DC Generator load resistor turn the @ knob
and set the armature current I, to 0.3 A. Record the armature current,
field current and generator output voltage E,. Calculate the generator
output current I, and the generator output power P, using the equation
I=L+ I, Pe=1,%X E,

Plot the E, vs I, curve.

Plot the P, vs I, curve.
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EXP. (7) Digital L.C.R Meter (Model EDC1620)

1.Objective

The measuring of resistance, inductance and capacitance of low voltage
cables and resistance of copper conductor.

2. Components

e Measuring Resistance.
e Measuring Capacitance.
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EXP. (8) Three phase transformer connection (4 Test)

1.Objective

The connections of winding coils in 3 ph. transformer are studied with the
available and required to the required of loads.

2. Components

Star — Delta connection panel.
Delta — Star connection panel.
Star — Star connection panel.
Delta — Delta connection panel.
Fuses unit test (6A).

Three phase current limit protection switch(4*2A).

3 — Ph power supply.

Two Digital DC A Meter (10A).

Two Digital DC V Meter (600 V).

Two Digital Three phase watt meter.
Three phase Transformer unit.
Resistive load. (920 ohm /30 KW * 18)
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3.Produce

Wye-Wye connection

1) Install the required Modules in the Experimental Frame, The
transformer is connected in wye-wye configuration

2) Sequentially turn on the 3-P current limit protection switch and three
phase power supply Modules

3) With the power on, measure and record the voltage values using the
digital ACV Meter

Wye-Delta connection

1) Reconstruct the circuit, The transformer is connected in wye-delta
configuration

2) Sequentially turn on the 3-P current limit protection switch and three
phase power supply Modules

3) With the power on, measure and record the voltage values using the
digital ACV Meter

Delta-Wye connection

1) Reconstruct the circuit, The transformer is connected in delta-wye
configuration

2) Sequentially turn on the 3-P current limit protection switch and three
phase power supply Modules

3) With the power on, measure and record the voltage values using the
digital ACV Meter

Delta-Delta connection

1) Reconstruct the circuit, The transformer is connected in delta-delta
configuration

2) Sequentially turn on the 3-P current limit protection switch and three
phase power supply Modules

3) With the power on, measure and record the voltage values using the
digital ACV Meter
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EXP. (9) Three phase transformer loading Characteristic.

1.Objective

Experiment discusses the characteristics of transformers due to the
different type and sizing of loads.
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2.Components

e Three phase current limit protection switch (4*2A).
e 3 Ph power supply (10A).

o Digital power analysis meter.

e Digital DC A Meter (10A).

e Digital Three phase watt meter.

e Three phase transformer unit.

e Resistive load (920 ohm/ 300w*18).

e Induction load. (1.7H*18).

e Capacitive Load (2.5 Micro F/ 250V*18).
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EXP. (10): Torque — Speed Characteristic of DC
Compound

1.Objective

Complete analysis of DC compound of machines.

2. Components

e EM — 3320 — 1N Brake Controller.

e EM —3320 — 1A Magnetic Powder brake unit.

e DC Compound wound machine (0.25KW — 1.65A)
e Three phase current limit protection switch(4*2A).
e 3 — Ph power supply (10A).

e DC Power Supply (0 to 240V).

e Two Digital DC A Meter (10A)

e Digital DC V Meter.

e DC Motor Field Regulator. (0.2A/2.2K ohm/50W)
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3.Produce

1) Slowly turn the V.adj knob on the Dc power supply module to increase
the motor voltage E up to the rated value of the Dc PM motor, 180
Vdc.

2) Record the values of the motor speed N, the motor current I (obtained
from the digital DCA Meter), and the motor voltage E (obtained from
the digital DCV Meter).

3) Plot the speed vs Torque curve

4) Plot the current vs Torque curve
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1. Three — Phase Wound Rotor Induction Motor Torque — Speed
Characteristics of The Wound Rotor.

2. Simulation of Automatic Control.

3. Three Phase Salient Poles Synchronous Generator — NO Load
Characteristic.

4. Renewable Energy System using PV module.

5. Three Phase Salient Poles Synch. Motor (Load Characteristic).
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EXP. (1) Three — Phase Wound Rotor Induction Motor
Torque — Speed Characteristics of The Wound Rotor

1.0bjective

Experiment helps the students in Draw the operated zone of Torque- speed
Characteristic practical.

2.Components

e 3-Phase Current Limit Protection Switch.
e 3-Phase Power Supply.

e Two Digital ACV Meter.

e Digital ACA Meter.

e Digital Power Analysis Meter.

e Four — Pole Switch.

e Magnetic Powder Brake Unit.

e 3 — Phase Rotor Winding Motor.
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EXP. (2) Simulation of Automatic Control

1.0bjective

Experiment Simulation is operated in lab to detect the response of system

2.Components

e CRO Analyzer.

e P-Controller.

¢ i-Controller.

e D-Controller

e Sum of Amplifier.

e Analog power Driver.
e Dc Servo PWM Driver
e Inverting Amplifier

e Summing Junction.

e Testing Module.

e Amplifier.
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EXP. (3) Three Phase Salient Poles Synchronous
Generator — NO Load Characteristic

1.Objective

Open circuit test is applied to Salient Poles Synchronous Generator in these
exp.

2.Components

e Digital RPM Meter.

e Two Digital DC V Meter.

e Digital AC V Meter.

e Digital AC A Meter.

e 3 — Phase Current Limit Protection Switch.
e 3 — Phase Power Supply.

e DC Power Supply.

e Synch. Machine Exciter.

e Two 4 — Pole Switch.

e DC Permanent Magnet Machine.

e 3 — Ph Salient Pole Synch. Machine.
e Digital Storage Oscilloscope.

e Controller.
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EXP. (4) Renewable Energy System using PV module

1.Objective

A complete renewable energy system to create energy from 12V DC up to
220 V AC.

2.Components

e transformer (to convert from 220 v to 52v).
e [amps.
e 1 K Watt Pure Sine Wave Inverter
e 12V 100Ah Battery.
3.Porcedure
e Construct the diagram of (off grade) witch contain of PV cell +battery
+ pure sin wave 12 v ac to 220v ac inverter + dc controller.
e Connect the transformer to the led lamp to convert from 220 v to 52v.
o power the diagram.
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EXP. (5) Three Phase Salient Poles Synch. Motor (Load
Characteristic)

1.0bjective

The effect of loading on Salient Poles Synch. Motor Is illustrated with
experiment.

2.Components

e Brake Controller.

e Magnetic Powder Brake Unit.

e Three — Phase Salient Pole Synch. Machine.
e Digital DC A Meter.

e Digital DC V Meter.

e Digital Power Analysis Meter.

e 4 —Pole Switch.

e Synch. Machine Exciter.

e 3 — Phase Power Supply.

e Current Limit Protection Switch.
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EXP. (1) Fractional Horsepower Machine (New Advanced
Experiment)

A fractional horsepower motor is a type of motor that operates on
alternating current (AC) or direct current (DC). These motors are
particularly suited for use in compact electronics and basic consumer
products due to their low power output. Even in larger systems like
automobiles, they can keep functioning even if the main power source
fails.

1. Objective

complete Analysis of different types of Machines is included in this
experiment.

2. Components

o Digital Measuring Set Module.

e AC Three Phase Analyzer.

e DC Machine / Brake Genera trice Balance Dinamo Freno.
« Single Phase Capacitor.

e Variable Capacitive load.

e Power Supply Coffret D’ Alimentation.
e Smart Power Quality Analyzer.

o Computer.

e Reluctance Motor.

o Shaded Poles Motor.

o USB Serial Adaptor.
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EXP. (2) Three — Phase (star-delta) Starting Using PL.C
Control Unit

The Application of PLC in Simulation of Huge 3ph- square cage
induction Motor starting based on Star Delta Starting Method.

1. Objective
The main aim is to study and learn how to connect the 3Ph. Motor star/delta.

2. Components

o PCU Computer.

o PLC Controller.

o Contractors.

e Overload relay.

e Phase Failure relay

o Lamps (simulation Loads).
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3. EXP. Diagram

PE L3 L2 L1

g 4V o T1 T3 T5
\V \ — — MAIN

2 |4 |6

13 1"

START [ STOP | —
14 12

pe | wi | vi| vt
/-'_'-
c 0 0 0 0 O O O M TR 18
XOOXI X2 X3 X4 X B X oo~ s ""DELTA\T\A\
2 )4 6
PLC N
V2| U2 | w2

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
c o Cc o o o QO ©

Al Al Al STN=‘,\Y \ 3\
STAR Ej DELTA MAIN

A2 A2 A2

4. Produce

— During the working of the starter, two contactors remain closed. These
two contactors are the main contractor and delta contactor.

— The third contactor is star contactor and it's taking part only during the
starting time of motor and carries star current when the motor is in star
state.

— The current in star state is 1/3 of the current in delta state. Hence
contactor rating is one-third of motor rated current.

— During starting the Main contactor KM3 and Star contactor KM1 are
closed initially.

— After some time, the timer in the circuit gets activated, it opens star
contactor and closed delta contactor.

— The switching of star state to delta state is done by using a timer,
which connected in the wye-delta starter control circuit.
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EXP. (3) ON Delay / OFF Delay

Time delay relays control circuits’ activation after a set amount of time

has passed. There are various time delay relays, each with specific uses.

Some common applications for time delay relays include controlling the

start and stop of machines, controlling the on and off cycling of a load,
and delaying the activation of a circuit.

1. Objective

Experiment is a practical application of classic control to explain the
response of on and off time delay relay.

2. Components
e Contractors.

e Auxiliary Timer Relay.
e Push buttons
e Wires.
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EXP. (4) Three Phase Salient Poles Synchronous
Generator Load Characteristic

Experiment helps the students in illustrating the effect of field current on
the generation and electrical loads.

1. Objective
illustrating the effect of field current on the generation and electrical

loads.
2. Components

e 3-Phase Current Limit Protection Switch.

e 3-Phase Power Supply.

« DC Power Supply.

o Two Digital Power Factor Meter.

o Resistive Load.

e Synchronous Machine Exciter.

e Two Digital DC V Meter.

e Digital RPM Meter.

o Digital ACA Meter.

o Digital AC V Meter.

o DC Permanent — Magnet Machine.

e Three — Phase Salient Pole Syn. Machine.
71




all il 5,535 XE
g;\,.\\,fsm‘, Awdigll %,Jwa gaal) EPE
4 gl (s 58 Auuin

3. Exp. Diagram

T . cos ¢ = 0 (capacitive load)
U ;

UO - o e e A e e v e

e, Cos ¢ = 1
\\\(ohmic load)

cos =0 As
(inductve load)

4. Produce
— connect the circuit shown in Figure.
— Start up the system as already described in the previous experiment.
The machine should rotate to the right (CW).

— Set the speed to the rated speed (1500 rpm), and the exciting field
current to (0.95. A).

— Set the potentiometer of the load resistor (R1) to the left stop (1 KQ).

— Slowly decrease the load resistor to obtain the load current values
listed in Table and measure the corresponding generated voltage (UL)
and record both in the table.

— To finish the experiment first switch (OFF) the Universal Power
Supply and then the Control Unit.
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EXP. (5) 3-Phase Squirrel Cage Induction Motor

How much does the speed of an induction motor drop as its shaft load
increases? How much does the current and power of an induction motor
increase as its shaft load increases? To find out the answers to these and
similar questions, it is necessary to clearly understand the relationships
among the motor's torque, speed, and power.as shown in this experiment.

1. Objective
After completing this exercise, you should be able to demonstrate the
Torque speed characteristic of squirrel cage induction motor.

2. Components

Brake Controller.

e Magnetic Powder Brake Unit.

e 3-Phase Squirrel Cage Motor.

e Three phase current limit protection switch(4*2A).
e 3 — Ph power supply.

e 3ph C.B (10 A).

e Two Digital DC V Meter.

e Three Digital ACA Meter (10A).

e Three Digital AC V Meter (10A).

e Two Digital Watt Meter.
73
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Ere

e Forward and reverse 3pole Switch.
e Star Delta switch.
e Two Fuses unit test (6A).
3. EXP diagram
Ammeter —— Voltammeter |—| Watt-meter
Current
AC .
— Limit Power | Fuse S F/R switch S-D /switch
Source Protection supply
Brake Brake a /M
Control Unit -

4. Produce

— Connect the circuit.

— Sequentially turn on the Brake Controller, Magnetic Powder Brake
Unit, Three-phase Power Supply and 3-P Current Limit Protection
Switch Modules.

— The motor should start running in delta.
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Manipulate the Brake Controller to operate in Mode (Closed
Loop\Constant Torque)
mode and set the output torque to 0 kg-m.

— Record the values of motor power P, motor current, power factor
(obtained from the Digital Power Analysis Meter) and the motor speed
N (obtained from the Brake Controller)

— Recording the results in the table then constructing the curves.

— Sequentially turn off the Three-phase Power Switch Modules,
Magnetic Powder Brake Unit and Brake Controller. Supply, 3-P
Current Limit Protection.
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EXP. (6) ELM Hand Cranked Heart Basic Machine Unit

1. Objective

The basic construction of Electrical machine is explained in the
experiment.

2. Components

e C(Cranked Heart Section.
e Basic Machine Section.
e Wiring Connection.

e Digital ACV Meter.

e Wires.
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The power system lab comprises of protection, simulation, high voltage, and
machine related. The experiments in the laboratory achieve many goals
When faces an emergency fault.

Jarall Lgaads (Al Sy Bal) a0
Aaal Qossdi e
‘;i PSS e
(4)ZneS ol laal e
(DassS shfabidlss o
(2)esS shabidiss o

Jarally 535 gal) o jlailly daild o
Power system panel protection against emergency Faults.
Under-Over current relay (Max. and Min. Relay).
Relay Kit of Electrical Power System.
Simulation of practical power system in ETAB Software.
Power Factor Correction of Inductive Load using Variable Static
Capacitor.

A
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Exp. (1) Power system panel protection against emergency
Faults

1. Objective

Studying the emergency faults which may be occurred at the biller or the
main busbar or the housing of 3ph Distribution Transformer.

Safety protection of human against unexpected faults without any accident
using ELCB.

2. EXP diagram

400kVA transformer system with existing capacitor details

SO0RY S, = 1 1R85V

EXISTING
CAPACITORS

ACE-10004,

CTEMEA

=
Ax 10KV A N
1x25KWAr j“wa-ﬁm 212 500
1x 15KV Ar PH———
1512, 5KVAr "
Tetal=92.5 Tatal=50

8 s I ‘

£ 2ms

Lt

ORI w3Hy oG 15D s,

440! TENYE L2343 b

\—‘ (=

LG il
VI

L il
dHIEN N

Y3y HINCE
LN WS

-
e

difighd ™
Nedld %
(7]

3. Components
ABB 25A In=30 mA ELCB. Fig (1)

ABB 10A Emergency Feeder safety. Fig (2)
ABB 10A In= Regulated ELCB. Fig (3)
Earthing Rod of3ph Distribution Transformer.
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e Earthing Rod of power system Pannel.
e ABB Surge module. Fig (4)

Fig (1)

1.

Fig (3) Fig (4)

Procedures

e Investigate the different types of protection Circuit braker and
the suitable selection due to its application.

Type of Circuit Braker Application

1.CB Protect the connected Heavy load
2. MCB Protect the connected Heavy load
3. ELCB Protect the heart of human against the electric shock

at emergency maintenance of electrical power system.

[Nerve of human Heart is affected with(40-60mA)]

4. ELCB (Regulated) Special Adjust of leakage current for ELCB

e [ocate the ELCB and ELCB Regulated of EXP.
e To the practical single line diagram of simple Power System
Distribution.
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Exp. (2) Under-Over current relay (Max. and Min. Relay)

1. Objective

Explaining the importance of Under-Over Current relay in Electrical power
system.

2. Components

e Analog Under-Over current relay
e Digital Under-Over current relay
e Variable External Resistance

e Three Digital Multimeter

e Connecting Wires

e Power supply 230 Volt

3. Procedures:

e Construct the series circuit of Supply with analog relay, digital
relay and variable resistance to inject the current in the relays.

Ac Supply Analog Digital
230volt relay relay

e Change the variable resistance to investigate the effect of

e changing the current under and above the range of 0.1A —
0.3A.
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e Record the action of Auxiliary relay contact in the digital
multimeter which is adjusted in Buzzer (ohm selection).

¢ Give Your opinion how Under-over current relay is used in
electrical power system as following:

Example of the proposed relay on practical Distribution transformer

= 70 1D e | esdihnt | D Atied ]
2, T T - -

s S

1 708 ]
TOBBAOIGH0011, 70BBAOIGH001J, 70BBBOIGHOOID
F60 Multilin GE

300/TA10VASP20 |~
25A /1A 5
11000 V/ 3/ 119773

["Maximum inrush peak 7
1KV minimun finc to line fault
AV i T

690 V maximum short-<ircuit current, (s seen af 11 KV side) |
690V minimum short-circui currnt, (as eca st |1 KV side)
i of vipp incoming 620V | 400 ms

L yi0
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Example of the proposed relay on practical

e S
h ity ]

Al

fliihd Bank Feeder

capacitor bank of electrical power system.
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Exp. (3) Relay Kit of Electrical Power System

1. Objective

[llustrating the different relays which is used in electrical power system to
detect the status of current and voltage at any location for achieve the
stability voltage and continuity of feeding power.

2. Components

e 3 — PH Overload and short circuit relay.
AC/DC Max. or Min. Current relay.

3 — PH Min. — Max. voltage relay.
AC/DC Max. or Min. Voltage relay.
Min. — Max. Frequency.

Presence, Asymmetry and sequence Failure phase relay.
Auxiliary relay.

Alarm relay.

Timer relay.

Directional Current relay.

Current Transformer.

Voltage Transformer.

Earth leakage relays.

Power analyzer.

Variable resistance (3 — phase).

3. Procedure

e Draw the circuit of Exp. in 2D (free hand). Of Figure

SET OF PROTECTION RELAYS
FOR HIGH-VOLTAGE AND
LOW-VOLTAGE NETWORKS

Mod. SRT-1/EV
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e Connect the different set of relays due to its application in electrical
power network as for example overcurrent relay.
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Exp. (4) Simulation of practical power system in ETAB
Software

1. Objective
Drawing the single line diagram of practical power system and analysis of all
events which effect on system as

1. power flow study.
2. Short circuit Analysis

2. Components
e Set up the software ETAB on your computer.
e Draw the single line diagram of practical power system.

T ETAP 1901 - [OLV1 (Motor Acceleration Analysis)]
“* File Edit View Project Defaults RevControl Library Warehouse Rules Real-Time DataX Tools Window Help

R S8 0B 0aqa 8K EHEE S L BES @ L meodun v Phase
3 Base - By ot - ot ~ - Nomal o [y g ) o ]G T 545 o & | o P E
= 22 £ A Sy e L5 P b 1}”"4 [ o o ¥

cables
Busz
M2 M3
so0kw 200 kw A
m

200 kw

1T Mmessage Log
03-01-2024@04:10:28 Using INI file C:\Users\PC\AppData\ Locah OTNETAPS\12.0,1\Etaps.ini
01-03-2024@04:15:14 MULastin0 = 0 and MULastOutd = 0
01-03-2024@04:15:15 Loaded Library C:\ETAP 1901\LIB\EtapLib1901 lib Write Mode
01-03-2024@04:15:15 Loaded Library CAETAP 1901\LIB\EtapLib1201.lib Write Mode
01-03-2024@04:15:15 Loaded Library C:\ETAP 190T\LIB\EtapLib1901.lib Write Mode
01-03-2024@04:15:15 Loaded Library C:AETAP 1301\LIB\EtapLib1301.lib Write Mode
& |01-03-2024@04:15:16 Opened CAETAP 1901\mohy T\mohy1.0TI PC Project Editor
01-03-2024@04:15:25 DBVersion = 100051 Formats Directery = Formats1800
01-03-2024@04:15: ZSDEVersmn moosw Formats Directory = Formats1800
LF%EF 01-03-2024@04:15:26 Successfully completed project backup as CAETAP 1901\ TempBackup\mohy1~
(01-05- 2024041526 AnnotationAutoTask post event b ndicats projact hae finshed fonding
»

E';ﬁt‘:ﬁ@ 7 » BED =2
»—@—1:—@

X 26750 V: 2750 (Zoom Level: 21} - ] +
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Exp. (5) Power Factor Correction of Inductive Load using
Variable Static Capacitor

1. Objective

Studying the response of Adding the Variable Static Capacitor
automatically according to the variation of practical inductive load to
improve the power factor of electrical loads.

2. Equipment required:

3ph variable power supply

3ph square cage induction motor

3ph variable induction load

Power factor correction automatic regulator

3. Procedure:
e Connect the 3ph power supply, 3-ph induction motor, inductive
load and static variable capacitor in parallel combination.
e Record the value of power factor before and after correction.
e Comment on your results.
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Simulation of Automatic Control (advanced).
Temperature control System.
pressure control System.
Flow control System.
Level control System.
speed control of Dc Motor using thyristors.
Control System of Washing machine using PLC.
Control System of starting 3-ph slip ring [. M using PLC.
. Control System of Elevator using PLC.
10 Power transfer of transformer depend on magnetic core(advanced).
11.PLC Module to control the temperature.
12.PLC Module to control the position.
13.Position Control A/D technology.
14.DC Motor Controller.
15.AC Motor controller.
16.Analog Relay Test (Advanced).
17.Induction in a variable magnetic field (Advanced).
18.Induction in a variable magnetic field (Advanced).
19.Force in the magnetic field of electromagnetic (Advanced).
20.AC control circuit.

N N I Sl SR
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EXP. (1) Simulation of Automatic Control (advanced)

3. Objective

Experiment Simulation is operated in lab to detect the response of system.

4. Components

e CRO Analyzer.
e P-Controller
e i-Controller.
e D-Controller
e Sum of Amplifier.
e Analog power Driver.
e Dc Servo PWM Driver
¢ Inverting Amplifier.
e Summing Junction.
e Testing Module.
e Amplifier.
5. Procedure
e select the source.
e obtain basic observations from the source.

e transform the basic observations to input observations having
known distributions.

e transform the input observations, via the model, to output
observations.

e calculate statistics from the output observations to estimate the
performance measures.

88




Alad) aslail 5 3 ¥$
i o150 Aansigl ) sgad E

a:‘z‘)éﬁ‘ X daia Department

EXP. (2) Temperature control System

1. Objective

Helps control the temperature of industrial processes.

2. Components

e Training Temperature control unit.
e CPU computer.

3. Procedure

e Turn on the Temperature control unit.
e Simulate the program code on computer.
e Run the program code.

4. EXP diagram
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EXP. (3) pressure control System

1. Objective

Control the amount of force produced by a fluid system.

2. Components

e Training system pressure unit
e CPU computer

3. Procedure

e Turn on the pressure control unit.
e Simulate the program code on computer.
e Run the program code.

4. EXP diagram
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EXP. (4) Flow control System

1. Objective

to ensure that fluids move through a system at the desired or intended rate in
order to achieve optimal performance and efficiency.

2.Components

e Training system flow unit
e CPU computer

3. Procedure

e Turn on the flow control unit.
e Simulate the program code on computer.
e Run the program code.

4. EXP diagram
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EXP. (5) Level control System

1. Objective

to maintain containers holding liquids or liquid-like substances at a specific
level.

2. Components

e Training system level unit
e CPU computer

3. Procedure

e Turn on the level control unit.
e Simulate the program code on computer.
e Run the program code.

4. EXP diagram
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EXP. (6) speed control of Dc Motor using thyristors

1. Objective
Start, Stop, Forward braking, reverse braking, increased and decreased speed
of motor.

2. Components

e 1.DC Motor controller with thyristors.
e PC interface for motor devices.

e DC Shunt excitation machine.

e Digital Storage Oscilloscope.

3. Procedure

e connect the circuit as shown in the picture.
e power on the PC device.
e control the output on the Digital Storage Oscilloscope.
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EXP. (7) Control System of Washing machine using PL.C

1. Objective

Obtain the technique of automated washing device which washes clothes and
sheets without any human intervention.

2.Components

B3729-A PLC Machine.
Connection and simulation panel.
power contactors panel.

AC power board.

wires

5.Computer.

3. Procedure

connect the system.
simulate the panel.

control the PLC Machine.
turn on and control the panel to get the output.
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EXP. (8) Control System of starting 3-ph slip ring I. M
using PLC

1. Objective

reduces the starting current to a limit, but also develops High starting torque.

2.Components

e B3729-A PLC Machine.

e (Connection and simulation panel.
e AC power board.

e power connection panel.

e Rotor resistance starter circuit.
3. Procedure

connect the system.

simulate the panel.

control the PLC Machine.

turn on and control the panel to get the output.

4. EXP diagram
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EXP. (9) Control System of Elevator using PLC

1. Objective
Obtain the technique of Elevator using PLC.

2. Components

1.B3729-A PLC Machine.
Connection and simulation panel.
AC power board.

power connection panel.

Rotor resistance starter circuit.

3. Procedure

e connect the system.

e simulate the panel.

e control the PLC Machine.

e turn on and control the panel to get the output.
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EXP. (10) Power transfer of transformer depend on
magnetic core(advanced)

1. Objective

Estimate the electric field charging.

2. Components

e AC source max 6A
e Primary coil r=0.6-ohm, N=250 and L=2.2 mH
e Secondary coil
e Magnetic Core
3. Procedure

e connect the circuit as shown in the picture.

e power on the ac source.
e cstimate the output by controlling the two coils.
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EXP. (11) PLC Module to control the temperature

1. Objective

Control the temperature.

2. Components

ED — 4260 Programmable Logic Controller LS
Wires

CPU computers

PS-4260 AC/DC power supply

Temperature Modul

3. Procedure

connect the circuit as shown in the picture.
connect the device to the PC.

simulate the program.

control the output.
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EXP. (12) PLC Module to control the position

1. Objective

Control the position.

2.Components

ED — 4260 Programmable Logic Controller LS
Wires

CPU computers

PS-4260 AC/DC power supply

Temperature Modul

3.Procedure

connect the circuit as shown in the picture.
connect the device to the PC.
simulate the program.

control the output.
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EXP. (13) Position Control A/D technology

1. Objective

Control and instrumentation.

2.Components

Analogue unit 33-110 Feedback series

Digital Unit 33-120 Feedback series

Power supply 5V, 15V, - 15V, max 1.5 A

position motor and its detector Control and instruction 33-100
Feedback series.

o Wires

e Oscilloscope

e USB to MICAS Interface

4. Procedure
e connect the circuit as shown.
e turn on the power supply.
e control the output.
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EXP. (14) DC Motor Controller

1. Objective

controls the operation of a dc motor.

2.Components

e B3610G — DC motor control Trainer
e USB Interface
e Dc Motor

3.Procedure

e connect the circuit as shown.
e turn on the power supply.

e Control the output.
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EXP. (15) AC Motor controller

1. Objective

[llustrates the different methods of AC controller using controlled
semiconductor devices.

2.Components

e |.AC motor
e PWM AC motor control trainer.
e USB Interface

3. Procedure
e turn on the supply of ac source.
e select the mode of variable ac drive and change the speed of motor and
record the result on the sheet lab.
e sclect the mode from the driver control to adjust the firing of inverter
at analog reference switch and record the result in lab sheet.
e Comment on lab sheet the benefit of exp.
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EXP. (16) Analog Relay Test (Advanced)

1. Objective

The safe operation of power supply networks

2.Components

e Analog relay

e Variable Resistance
e Variable capacitance
e Variable inductance

3.Procedure
e connect the circuit as shown.

e turn on the power supply.
e (Control the output.
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EXP. (17) Induction in a variable magnetic field
(Advanced)

1.0bjective

Estimate the electric field charging.

2.Components

e Large Air cylindrical coil

e (oils with different core shape

e Special supply with different settings of di/dt.
e Analog to digital Interface

3.Procedure

e connect the circuit as shown in the picture.
e power on the ac source.
e cstimate the output by controlling the two coils.
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EXP. (18) Induction in a variable magnetic field
(Advanced)

1. Objective

Estimate the electric field charging.

2.Components

e Primary coil r=0.6-ohm, N=250 and L=2.2 mH
e Secondary coil r=0.6-ohm, N=250 and L=2.2 mH
e Special Magnetic Core

3.Procedure
e connect the circuit as shown in the picture.
e power on the ac source.

e Move the arm.
e ecstimate the output.
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EXP. (19) Force in the magnetic field of electromagnetic
(Advanced)

1. Objective

Produce the magnetic field.

2. Components

e Primary coil r=0.6-ohm, N=250 and L=2.2 mH
e Secondary coil r=0.6-ohm, N=250 and L=2.2 mH
e Special Magnetic Core
e Special supply with different settings of di/dt.
e U steal wire
3.Procedure

connect the circuit as shown in the picture.
power on the ac source.
Move the arm.

estimate the output.
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EXP. (20) AC control circuit

1. Objective

high power and long-distance transmission

2.Components

e Lamps
e Resistance
e Special supply with different settings of di/dt.

3.Procedure
e (Connect the circuit.
e Power on the supply
e Control the output.
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e Half wave phase control.

e Zener diode control.

e FET and MOSFET Control.

e Transistor Choker & Curve Tracer.

e UGT Characteristic.

e Function Generator SMHZ.

e Half wave rectifier (Diode). (R/RL/RLF/RE/RLE).
e Half wave controlled (SCR). (R/RL/RLF/RE/RLE).
e Single phase rectifier (Diode).

e Single — phase Controlled rectifier (SCR).

e ED 5060M Console Motor Tacho.

e Spectrum Analysis of wave.

e Fluke Analyzer of AC signal.

e Transistor & UJT & SCR Characteristic.

e J—FET Characteristic/ MOSFET Characteristic.
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EXP. (1) Half wave phase control

1. Objective
Converts an AC signal to DC by passing either the negative or positive.

half-cycle of the waveform and blocking the other.

2.Components

e Module NO — 2304 SCR Characteristic (half wave phase control)
e Dual DC power supply.
e Wires.
e Five DC A Meter.
e Five DC V Meter.
3.Procedure
e (Connect the circuit as shown.
e turn on AC voltage supply.
e connect fire angle ¢ on thyristor
e recorded (A) and (v) reading
e draw voltage and current wave.
4. EXP diagram (R load) i
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Exp. (2) Zener diode control

1. Objective

e to measure the characteristic of Zener diode.
e to verify its application as voltage regulation.

2. Components

Module NO — 2301A Diode and Zener diode Characteristic.
Dual DC power supply
Wires

Five DC A Meter.
Five DC V Meter.

3. Procedure

connect the circuit as shown.

measure the value of ® in the opposite direction.

power the supply until reach to (15v)

check the potential of the Zener (forward- reverse).
measure the value of ® and check the value of the voltage.
record the values.
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Exp. (3) FET and MOSFET Control

1. Objective

e to demonstrate the operation of a typical mosfet.
e to measure characteristics of mosfet.

2. Components

Module NO — 2303A FET and Mosfet Characteristic.
Dual DC power supply

Wires

Five DC A Meter.

Five DC V Meter.

3.Procedure
e Connect the circuit as shown.
e Turn on the supply and transfer the potentiometer of (R1), (R2)
counterclockwise.

e Transfer the potentiometer of (R5) until the voltage reaches (0.5 v) and
(Vds=0).
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measure the value of the current and recoded it
measure the voltage on (R4) to make (Vds)=0.5v
disconnect the supply and reverse the income.
repeat the steps.

. Connection circuit

112
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EXP. (4) Transistor Choker & Curve Tracer

1. Objective

How you can test the transistor

2.Components

e Transistor Module
e Oscilloscope.
o Wires

3.Procedure
e connect the circuit.
e turn on the supply.
e control the circuit.
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EXP. (5) UGT Characteristic

1.0Objective

To switch and control both thyristors and triacs for AC power control.

type applications.

2.Components

e 1.NO —2305A UJT Characteristic.
e Dual DC Power supply.
[ J
[ J

Oscilloscope.
Wires

3.Procedure
e (Connect the circuit as shown.
e turn on the power supply.
e measure the values of an Oscilloscope.
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EXP. (7) Function Generator SMHZ

1.0Objective

To produce sine, square, and triangle waveforms.

2.Components

e 1.Two Oscilloscope.
e 2 Function generator 5 MHZ
o 3.Wires
3.Procedure
e turn on the Function generator.
e measure the values
e obtain the wave on the Oscilloscope.
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Exp. (8) Half wave rectifier (Diode). (R/RL/RLF/RE/RLE)

1.0Objective

The effect of variable loads with Half wave rectifier bridge

2.Components

Diode module of B3600 — Power Electronic trainer
Wires

Resistive load

Inductive loads

Wires

3.Procedure

Connect the circuit as shown.

measure diode voltage.

measure the current of the circuit.

draw the waveform of output current & voltage
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Exp. (9) Half wave controlled (SCR).
(R/RL/RLF/RE/RLE)

1.0bjective
The effect of variable loads with Half wave rectifier bridge

2.Components

e SCR module of B3600 — Power Electronic trainer
e Resistive load
e Inductive loads
e wires
3.Procedure
e (Connect the circuit as shown.
e measure the value of voltage and current.
e draw the waveform of output current & voltage.
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EXP. (10) ED 5060M Console Motor Tacho

1.0Objective

To measure the revolutions per minute (RPM) of a moving object

-‘N;‘ /
7T 2 '
.-i.h \ & 5§

\r‘ \\”-'* ' ve o W é I

2.Components
e (2) Control Module.
e ED 5060M Console Motor Tacho.

3.Procedure
e (Connect the modules to the tachometer.

e Power on the device.
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Exp. (11) Spectrum Analysis of wave

1.0Objective

Analysis the waves

2. Components

e Spectrum Analyzer. (OKHZ — 6.2 GHZ).
e EDM Digital Multimeter.

3.Procedure

e turn on the Spectrum Analyzer.
e analysis of the waves.
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EXP. (12) Fluke Power Quality Analyzer of AC signal

1.0Objective

provide “Pass” or “Fail” information in accordance with industry.

standards.

2. Components

e Power Quality Analyzer.

e Variable Capacitor. (NO.2)
e Variable Resistance 1111110 ohm. (NO.2)
e Variable Coil. (NO.2)
e Capacitive load. (2.5 Micro F * 250 V * 18)
e Advance light AC filter.

3. Procedure

measure the value of the resistance.
measure the value of the coil.
measure the value of the capacitance.
control the output.
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EXP. (19) Transistor & UJT & SCR Characteristic

1.0bjective

e used to amplify or switch electrical signals and power.
e control electric power and current by acting as a switch.
e digital platforms optimize algorithms.

2. Components

NO - 2302A Transistor and Common Emitter Characteristic.
NO - 2305A UJT Characteristic.

NO. 2304A SCR Characteristic.

Two Dual DC Power Supply.

DC (0 to 30V)
e DC (5V/3A) Fixed output.

e three DC V Meter (Max. 250V).
e three DC A Meter (Max. 5A - 250m A).

3. Procedure

connect the circuit as shown.

turn on the power supply.

measure the value of the voltage and the current.

control the output according to the device which is used.
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EXP. (20) J — FET Characteristic/ MOSFET
Characteristic

1.0bjective

e To demonstrate the operation of typical device.
e To measure characteristic of the device.

2.Components

e NO —2303A FET and MOSFET Characteristic.
e Two Dual DC Power Supply.

= DC (0to 30V)
= DC (5V/3A) Fixed output.
e Three DC V Meter (Max. 250V).
e Three DC A Meter (Max. 5A - 250m A).
e NO-2302A Transistor and Common emitter current Characteristic.
e NO-230A Diode and Zener Diode Characteristic.

3.Procedure
e connect the circuit as shown.
e measure the values of the voltage and current.
e control the output.
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The main parts in H.V lab which used in experiment.
Sphere gap
Breakdown in oil
Corona Discharge
Breakdown of Air between small flat electrodes at different
pressures.
6. Breakdown of Air between small flat electrodes at different
pressures using vacuum pump
7. Impulse wave generation (wide band or narrow band).

SNk =
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EXP (1) The main parts in H.V lab which used in
experiment.

1.0bjective
Complete knowledge of each part in the lab is very necessary.

2.Components

Control panel.

H.V transformer.
Load capacitor.
Measuring resistor.
Wiring connection.
Earthing rod.
Vacuum pump.
Air compressor.
Vessel electrode.
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EXP (2) Sphere gap

1.0bjective

Breakdown of Gas Insulation

2.Components

Sphere gap.
Capacitor divider.
H.V Transformer.
Earthing rod.
Control Panel.
Protection Cage.

3.Procedures

e Breakdown of Air is measured at different distance between large

sphere electrodes from 10mm up to S0mm.

e Drawing the Breakdown of Air gap at normal pressure.
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EXP (3) Breakdown in oil

1.0bjective
Breakdown test of liquid material is operated in test

2.Components

H.V Transformer.
Earthing Cage.
Control Panel.
Insulation Oil.
Wiring Connections.
Oi1l Tester.
Capacitor divider.
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3.Procedures
Breakdown of Oil at different distance is tested by applying the voltage to

hemisphere electrodes which immersed in the oil.
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EXP (4) Corona Discharge

1.0bjective

Experiment illustrates simulation to the corona phenomena surrounding the
conductor of Transmission lines

2.Components

Corona vessel
H.V Transformer.
Connections.
Control Panel.
Protection Cage.

3.Procedures
A Corona phenomenon is studied to simulate the corona surrounding the

conductors of transmission line.
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EXP (5) Breakdown of Air between small flat electrodes at
different pressures.

1.0Objective

Breakdown of Gases is explained under different pressures.

2.Components

Control Panel.

High voltage test transformer (Power transformer).
Capacitor Voltmeter.

Connecting rods.

Connecting cups.

Air compressor.

Vessel compressor.

3.Procedures

e Breakdown of Air is measured at different distance between small flat
electrodes (homogenous field) in the vessel from 10mm up to 50mm at
normal pressure.

e Drawing the Breakdown of Air gap characteristic at normal pressure.
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EXP (6) Breakdown of Air between small flat electrodes at

different pressures using vacuum pump

1.0bjective

Measuring of breakdown for air between two electrodes with spacing (10mm
up to 50mm) under pressure in range (1 bar up to 6 bar).

2.Components

Control Panel.

High voltage test transformer (power transformer).
Capacitor voltmeter.

Connecting rods.

Connecting cups,

Air compressor.

Vessel compressor.
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3.Procedures

10.
11.

12.

Choose the small sphere electrodes.

Adjust:

Space with 10 mm between electrodes.

Turn-on the vacuum pump until the pressure reach to 100 mm Hg in
meter of vessel and disconnect the vacuum pump from vessel and
turn-off vacuum pump, Increase the voltage gradually until the
breakdown occurs and records the voltage reading in table.

Adjust the space 10 mm, vessel pressure on 200 mm Hg and repeat
step 3.

Adjust the space 10 mm, vessel pressure on 300 mm Hg and repeat
step 3.

Adjust the space 10 mm, vessel pressure on 400 mm Hg and repeat
step 3.

Adjust the space 10 mm, vessel pressure on 500 mm Hg and repeat
step 3.

Repeat steps from step 3 up to step 7 when the space between
electrodes are changed with spacing 20 mm, 30 mm, 40 mm, 50 mm)
Comment in results.

Choose the small flat electrodes and repeat the steps from (3 up to
Choose the small nozzle electrodes and repeat the steps from (3 up to
9).

Sketch the curve which illustrates the relation between the breakdown
voltage and vacuum pressure when the spacing (10 mm).
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EXP (7) Impulse wave generation
(wide band or narrow band).

1.0bjective

Draw the impulse wave for Impulse generator using oscilloscope.

2.Components

Control Panel.

H.V Transformer 100kv (RMS).
Two rectifier diodes.

Charging resistor.

Smoothing Capacitor.
Measuring resistor.

Sphere gap.
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3.Procedures

tenadrene

senadrane

The wave is generated by using two Resistance (350 € and 2400€2)
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