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Vision and Mission of the Institute

To be a leading technological institute that imparts
transformative education to create globally competent
technologists, entrepreneurs, researchers and leaders for a
sustainable society

Vision

To create an ambience of teaching learning through
1 | transformative education for future leaders with professional
skills, ethics, and conduct.

Mission To identify and develop sustainable research solutions for the
local and global needs.

To build a bridge between the academia, industry and society
to promote entrepreneurial skills and spirit

Vision and Mission of the Department

The Department endeavours for academic excellence in
Electronics & Communication Engineering by imparting in
Vision depth knowledge to the students, facilitating research
activities and cater to the ever-changing industrial demands,
global and societal needs with leadership qualities.

To be the epitome of academic rigour, flexible to
accommodate every student and faculty for basic, current
and future technologies in Electronics and Communication
Engineering with professional ethics.

Mission
To develop an advanced research centre for local & global

needs.

To mitigate the gap between academia, industry & societal
needs through entrepreneurial and leadership promotion.

Program Educational Objectives (PEOs)

The graduate of the Electronics and Communication Engineering Program will
PEO1: Have fundamental and progressive knowledge along with research
initiatives in the field of Electronics & Communication Engineering.

PEO2: Be capable to contrive solutions for electronic & communication systems for
real world applications which are technically achievable and economically feasible
leading to academia, industry, government and social benefits.

PEO3: Have performed effectively in a multi-disciplinary environment and have
self-learning & self-perceptive skills for higher studies, professional career or

entrepreneurial



endeavors to be confronted with a number of difficulties.
PEOA4: Attain team spirit, communication skills, ethical and professional attitude for

lifelong learning.

ProgrammeOutcomes:Graduateswillbe ableto:
PO1:Fundamentals:Applyknowledgeofmathematics,scienceandengineering.
PO2:Problemanalysis:Identify,formulateandsolverealtimeengineeringproblemsusi
ngfirstprinciples.
PO3:Design:Designengineeringsystemscomplyingwithpublichealth,safety,cultural,s
ocietalandenvironmentalconsiderations
PO4:Investigation:Investigatecomplexproblemsbyanalysisandinterpretingthedatat
osynthesize validsolution.
PO5:Tools:Predictandmodelbyusingcreativetechniques,skillsandITtoolsnecessaryfor
modernengineeringpractice.
PO6:Society:Applytheknowledgetoassesssocietal,health,safety,legalandculturalissu
esforpracticingengineeringprofession.

PO7: Environment: Understand the importance of the environment for
sustainable development.
PO8:Ethics:Applyethicalprinciplesandcommittoprofessionalethics,andresponsibilitie
sandnormsof theengineering practice.
P0O9:Teamwork:Functioneffectivelyasanindividualandasamemberorleaderindiverset
eamsandmultidisciplinary settings.
PO10:Communication:Communicateeffectivelybypresentationsandwritingreports.
PO11:Management:Manageprojectsinmultidisciplinaryenvironmentsasmemberorat
eamleader.

PO12:Life-
longlearning:Engageinindependentlifelonglearninginthebroadestcontextoftechnolo
gicalchange.

ProgrammeSpecificOutcomes:

PSO1:Identify, formulateand applyconcepts acquired through
Electronics&kCommunicationEngineeringcoursestothereal-world applications.
PS0O2:Designandimplementproductsusingthecutting-
edgesoftwareandhardwaretoolstoattainskillsforanalyzinganddevelopingsubsystem/pr
ocesses.
PSO3:Abilitytoadaptandcomprehendthetechnologyadvancementinresearchandconte
mporaryindustry demands with demonstration of leadership qualities and



betterment of organization,environment andsociety.
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Course Objectives:

BASIC ELECTRICAL ENGINEERING LABORATORY

To understand basic instruments and safety measures.

Course Outcomes:
At the end of the course, the students will able to:

To practically provide the concept of different theorems.

To understand the concept of RLC circuits.

To understand the working of transformers.

To understand the concept of DC and AC machines.

CO1 Acquire knowledge about different types of meters and construct circuits and

CO2 Analyse the DC circuits.

measure different electrical quantities.

CO3 Analyse Single Phase and Three phase AC Circuits, the representation of alternating

quantities and determining the power in these circuits.

CO4 Work on machines like transformers.

CO5 Understand the construction of DC and AC machines.

CourseOutcomesandtheirmappingwithProgramOutcomes & Program Specific Outcomes:

co PO PSO

PO1 | PO2 | PO3 | PO4 | PO5|PO6|PO7 | PO8|PO9 | PO10|PO11|PO12 PSO1| PSO2 | PSO3
co1i| 3 2 2 2 3 3 3 3 2 2
co2| 3 2 2 2 3 3 3 3 2 2
co3| 3 2 2 2 3 3 3 3 3 2
co4| 3 2 2 2 3 3 3 3 3 3
cos5| 3 2 2 2 3 3 3 3 3 3




BASIC ELECTRICAL ENGINEERING LABORATORY

Ii:(g.' List of Experiment P;g.e
1. To verify Ohm’s Law 6-7
5 a) To Veri.fy Ki'rchhoff’ s Current Law (KCL) 8-11

" | b) To verity Kirchhoff’s Voltage Law (KVL)
3. | To verify Superposition Theorem 12-13
4 a) To Veri'fy Thevenin’s Theorem 14-17
" | b) To verify Norton’s Theorem
5. To verify the Maximum Power Transfer Theorem 18-19
6. To draw V-I characteristics of an Incandescent lamp 20-21
7. To find the power factor and circuit constant in R-L-C series circuit 22-23
8. To find the polarity and turns ratio of a single-phase transformer 24-25
To perform open circuit(OC) and short circuit (SC) test on a single phase
09. transformer. 26-28
To perform a load test on single transformer and find efficiency and
10. Voltage regulation at full load, unity power factor load. 29-30
11. | Find line, phase quantities and also power in three phase star connected load. 31-32
12 Demonstration of constructional features of Squirrel Cage Induction motor




EXPERIMENT NO. 1
Objective: To verify Ohm’s law.
Apparatus Required:

Sr. | Apparatus Quantity | Range /Remark
No.
1 | D.C. Supply 1 (eveenne )V, (ceeneen )A
2 | D.C Voltmeter 1 Geeenes )V
3 | DC Ammeter 1 (oevenen ) mA
4 | Resistance box 1 R=..coieinnnnns
5 | Multimeter - To Measure Resistance
6 | Connecting wires --

Circuit Diagram:

Y
-+ ] Ammeter } b a
7]
(0-30V) - w \ ¥
DC Source I < IR \ V) §
Fig 1 — Ohm’s Law Circuit Diagram
Observation Table:Standard Resistance Ro=............. (Resistance box value as measured by
Multimeter)
S.N. | Applied voltage(V) I(mA) R=V/I(Q) Error= C2%)x100
Ro




Theory:
This law applies to electric-to-electric conduction through good conductors and may be stated as
follows:
The ratio of potential difference (V) between any two points on a conductor to the current
(Dflowing between them, is constant, provided the temperature of the conductor does not
change.
In other words,
% = constant or% =R

Where, R is the resistance of the conductor between the two points considered.Put in another
way, it simply means that provided R is kept constant, current is directly proportionalto the
potential difference across the ends of a conductor. However, this linear relationshipbetween V
and I do not apply to all non-metallic conductors.
Model graph:
Graph in between V and |

I (mA)

V (in Volts)

Result: Ohm’s law has been correctly verified.

Precaution:

1. Make the connections properly.

2. Note the readings of voltmeters and ammeters properly avoid parallax
3. Connect the DC supply and ammeter with correct polarity.

4. Avoid loose connections and don’t touch wire with wet hand.



EXPERIMENT NO. 2.a
Objective:To verify Kirchhoff’s Current Law (KCL)

Apparatus Required:

S/N | Apparatus Quantity Range/ Remark
1 | D.C. Supply 1 (e YV, (et )A
2 | D.C Voltmeter - -
3 DC Ammeter 3 (onen. A, (oeeene JmA, (....... JmA
4 Rheostat 2 Ri=ooiiii. CRy= i,
5 | Multimeter 1 To Measure Resistance

6 | Connecting wires

Circuit Diagram:

Iy
— e -

A

Ammeter
+

(0-30V)
DC Source

I

Ammeter 1
Ammeter 2

Fig.1 -Kirchhoff’s Current Law (KCL) Circuit Diagram

Observation Table:

S/N Current (A/ mA)

1(A) Ii(mA) | L(mA)

%Error= (l;r)x100
I’= i+ !

N| K| W N -




Theory:

It states that “in any electrical network, algebraic sum of the currents meeting a point

is zero”.

In another way, it simply means that the total current leaving a junction is equalto the total
current entering that junction. It is obviously true because there is noaccumulation or depletion
of current at any junction of the network.

Consider the case of a few conductors meeting at a node as in fig.

il +i2 =i3 +i4

Some conductors have currents leading to node whereas some have currents leadingaway from
node. Assuming the incoming currents to be positive and the outgoing currentsnegative,
applying KCL at node we have,

I +1,=15+]14

Procedure:
Connect the circuit as shown in the diagram.
Switch On the DC power supply
By varying the voltage supply, take the reading of I, L& I

1.
2.
3.
4. Repeat the same procedure for different observations.
5. Measure the values of Ry and R, using multimeter

6.

Calculate percentage error.
Result: The KCL has been verified.
Precaution:
1. Make the connections properly.
2. Note the readings of voltmeters and ammeters properly avoid parallax
3. Connect the DC supply and ammeter with correct polarity.

4. Avoid loose connections and don’t touch wire with wet hand.



EXPERIMENT NO. 2.b

Objective:To verify Kirchhoff’s Voltage Law (KVL)

Apparatus Required:
S/N | Apparatus Quantity | Range/ Remark
1 | D.C. Supply 1 (oevenene )V, (e l)A
2 | D.C Voltmeter 3 Power Supply Voltmeter, (........ Wy (Geennnnn )V
3 | DC Ammeter - -
4 | Rheostat 2 | 2 ST SR =eeiieenns
5 | Multimeter 1 To Measure Resistance
6 | Connecting wires -- --

Circuit Diagram:

R, R,
Vo vV, Vv,
+ & + ( : : ) +
(0-30V) \V4
DC Source Voltmeter 1 Voltmeter 2

Fig. 1 - Kirchhoff’s Voltage Law (KVL) Circuit Diagram

Observation Table:

S/N Voltage (V) V=Vi4V2 | % Error=(‘%"')*1oo
Vo(volts) | Vi (volts) | Va(volts) (volts)

1

2

3

4

5

10



Theory:

It states that “the algebraic sum of products of currents and resistances in each of theconductors
in any closed path in a network plus the algebraic sum of the e.m.fs in thatpath is zero”.

In other words, Y IR + Ye.m.f. =0

It should be noted that algebraic sum is the sum which takes into account the polaritiesof the

voltage drops
Procedure:

1. Connect the circuit as shown in the diagram.

2. Switch On the DC power supply

3. By varying the voltage supply, take the reading of Vi, V2& V
4. Repeat the same procedure for different observations.
5. Measure the values of R1and Rz using multimeter

6. Calculate percentage error.
Result: The KVL has been verified.
Precaution:

1. Make the connections properly.

. Note the readings of voltmeters and ammeters properly avoid parallax

2
3. Connect the DC supply and ammeter with correct polarity.
4

. Avoid loose connections and don’t touch wire with wet hand.

11



EXPERIMENT NO. 3

Objective: To verify Superposition Theorem.

Apparatus Required:

S/N | Apparatus Quantity | Range/ Remark
1 | D.C. Supply 2 Geeenenn )V, (....... )A and (....... )V, (...... )A
2 | D.C Voltmeter 2 Power Supply Voltmeter-2 ,
3 | DC Ammeter 1 (evevenns )mA
4 | Rheostate 3 Rl=.....cccenaenn yR2=..ccciineens s R3=iiiaiinns
5 | Multimeter 1 To Measure Resistance
6 | Connecting wires - -
Circuit Diagram:
R, R2
AV AN
2
+ i Ty, R; o + +
2 2
0-30V Q g 0-30V
I;C Source)l E + E (V) |§c Source)2
S 2 3
]
- g -
E
} <
Fig. 1 - Superposition Theorem
R, Ry R, R;
AM—T—W\~ ANV ——A—

(0-30V)
DC Source 1

Voltmeter 1

Voltage saurce 2 remaved hy short ciredit.

Fig 2 — Superposition Theorem

1,[ &

Veloyve=g .

Voltmeter 2

Ammeter

Voltage source 1 removed by short circuit.

¥

+

+

(0-30V)
DC Source 2

Fig 3 — Superposition Theore

12
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Observation Table:

Rl = Q, R2: Q, R3 = Q

I12—(I1+1
Vi Va2 I, I L Li+12 %Error=|%:2)| x 100

SENo- | volts) | (Volts) | (mA) | (mA) | (mA) | (mA)

Theory: According to superposition Theorem: ‘In a network of linear resistances containing
more than one generator, the current which flows at any point is the sum of all the current which
would flow at that point if the each generator were considered separately and all the other
generators replaced for the time being by resistance equal to their internal resistances’
I =1i+2mA
I1 = Current due to one source, mA
I> = Current due to one source, mA
I = Total current at that point, mA
Procedure:
1. Connect the circuit as shown in the circuit diagram Fig.1.
2. Switch On the DC power supply
3. By varying the voltage supply V&V, in steps of 5 and record the corresponding reading of [
4. Now connect the circuit according to Fig2 and record the values of I1 for the corresponding
values of V;
5. Repeat the step 3 as per Fig3 and take the reading of I, by varying V,
6. Measure the values of R; ,R; and R; using multimeter

7. Calculate percentage error.

Result: The Super position Theorem has been verified.

Precaution:

1. Make the connections properly.

2. Note the readings of voltmeters and ammeters properly avoid parallax
3. Connect the DC supply and ammeter with correct polarity.

4. Avoid loose connections and don’t touch wire with wet hand.

13



EXPERIMENT NO. 4.a

Objective:To verify Thevenin’s Theorem.

Apparatus Required:

Sr. | Apparatus Quantity | Range/ Remark
No.
1 | D.C. Supply 1 [ Crrn )V, (Geennne )A
2 | D.C Voltmeter 2 Power Supply Voltmeter-1,......... )V
3 | DC Ammeter 1 (oeverenns JmA
4 | Rheostate 3 Rl=....cceeeen.... sR2=..cevveeinnns ,R3=..........
5 | Multimeter 1 To Measure Resistance
6 | Connecting wires -- -

Circuit Diagram:

|
O,

(0-30V)
DC Source

Voltmeter

Ammeter

Fig 1: Circuit Diagram for Load Current

R, .

MWV

L,

(<)
—/
Voltmeter 1

Ammeter

n .
\&J

—AM——

) » .

Voltmeter 2
Voltage source removed by short circuit.

Fig 2: Circuit Diagram for Thevenin Voltage V,,Fig 3: Circuit Diagram for R,

14
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Observation Table:

R.=.....Q, R,=.....Q, Load resistance R;=....... Q, Thevenin resistance Ryp=....... Q
S.N. A% (VOltS) Io (mA) Vth(VOlt) RTH(Q) Ro , _ Vg Error= IL_IL*lOO
@) B —ry I

Theory:The current flowing through a load resistance Ry connected across any two terminal A
and B of a linear bilateral network is given by

Vg

" Ry +Ry

Where Vth is the open circuit voltage (i.e. voltage across two terminals from where Ry is
removed)

RrH is the internal resistance of the network as the viewed back into open circuited network from
terminal A and B with all voltage source replaced by their internal (if any) and current source by
infinite resistance.

I,

Procedure:

1. Connect the circuit as shown in the circuit diagram Fig.1.

2. Switch On the DC power supply.

3. Record the current Iv. for varying supply voltage V in steps.

4. Replace the R with the voltmeter and record its valueas Vin by connecting the circuit as per
fig.2

5. Give the supply voltage in steps of 5 and record the corresponding reading in Vi voltmeter
6. Short the supply (considering it an ideal voltage source) and record the resistance across A
and B using multimeter as shown in Fig.3

7. Measure the values of R1,R2 and R3 using multimeter.

8. Calculate percentage error.

Result: The Thevenin’s Theorem has been verified.

Precaution:

1. Make the connections properly.

2. Note the readings of voltmeters and ammeters properly avoid parallax
3. Connect the DC supply and ammeter with correct polarity.

4. Avoid loose connections and don’t touch wire with wet hand.

15




EXPERIMENT NO. 4.b
Objective:To verify Norton’s Theorem.

Apparatus Required:

S/N. | Apparatus Quantity | Range/ Remark
1 | D.C. Supply 1 (cevenene YV, (cevenee )A
2 | D.C Voltmeter 1 Power Supply Voltmeter-1,......... \4
3 | DC Ammeter 1 (crevnnnne JmA
4 | Rheostat 3 Rl=............... SR2=...ccveeennns ,R3=..........
5 | Multimeter 1 To Measure Resistance
6 | Connecting wires - -

Circuit Diagram:

Ammeter J L

+ +
0-30V
IgC Source) Cv) é Rz § RL

Voltmeter

Fig 1: Circuit Diagram for Load Current I

R,

+f\ In R,
l MWV \A) AN

Ammeter
(0-30V)
DC Source @ é Rz I

Voltmeter 1

Voltage source removed by short circuit.
)
N
P>

Fig 2: For Norton Current Igc or Iy Fig3: For Norton resistanceRy or R;

Circuit Diagram for Norton Theorem

16



Observation Table:
R{=.....Q, R,=.....Q, Load resistance R;=....... Q, Norton resistance Ryor R;=....... Q

SN. | V(volts) |IL(mA) | INn(A) R; Ru > —IN*Ri Brror=1L71Lx
@) ©) I'e RTRL rror= = 00

Theory: According to Norton’s Theorem “Any two terminal active, linear network
containingvoltage source and resistance when viewed from its output terminal is equivalent to a
constant current source and a parallel resistance. The constant current is equal to the current
which wouldflow in a short circuit placed across the terminals and parallel resistance is the
resistance of thenetwork when viewed from these open circuited terminals after all voltage and

current sources hasbeen replaced by their internal resistances”. The load current
r _IN*R;
L= o

R;+Rj,

Where In= Norton current, Ri= Norton’s Resistance (£2), Ri= Load Resistance (Q2)

Procedure:

1. Connect the circuit as shown in the circuit diagram Fig.1.

2. Switch On the DC power supply

3. Record the current It for varying supply voltage V in steps.

4. Replace the R with short circuit as per fig.2 and by varying supply voltage V in steps and
take reading of In

5. Give the supply voltage in steps and record the corresponding reading of voltmeter as Vin.

6. Short the supply (considering it an ideal voltage source) and record the resistance across A
and B using multimeter as shown in Fig.3

7. Measure the values of Rj,R; and R3 using multimeter.

8. Calculate percentage error.

Result: The Norton’s Theorem has been verified.

Precaution:

1. Make the connections properly.

2. Note the readings of voltmeters and ammeters properly avoid parallax

3. Connect the DC supply and ammeter with correct polarity.

4. Avoid loose connections and don’t touch wire with wet hand.

17




EXPERIMENT NO. §

Objective:To verify the Maximum power transfer theorem Theorem.

Apparatus Required:

Sr. | Apparatus Quantity | Range/ Remark
No.

1 | D.C. Supply 1 (evrenee )V, Geennan )A

2 | D.C Voltmeter 3 Power Supply Voltmeter-1,(......... V. (. )V

3 | DC Ammeter 1 (evevonns JmA

4 | Rheostate 3 Rs=.ciieiiannnnn. B T

5 | Multimeter 1 To Measure Resistance

6 | Connecting wires -- --

Circuit Diagram:
R, 5 I
WV——@
N
Vs
< Ammeter v,
g + + + ~
= - 8
s (0-30V) 2
g DC Source fixed Voltmeterl ‘ V E
: s
v

Fig 1- Circuit diagram for Maximum power transfer theorem

Observation Table:

S.N.

V (volts) | Vs(volt)

Vi(volt)

Rs Ru

I (mA) —

Vi
I

Pmax= Vir(volt) I (mA)

EN BEVS YN )

U]

18




Theory:

According to maximum power transfer theorem “maximum power is transferred from source to
load when load resistance is made equal to internal resistance of the source” The value of
maximum power transfer is given by:

P = : =V, *1
—(ITH ) _y .
max Ry L

Where V;, is load voltage, I = load current and Rr = load resistance.

Model Graph:

Ro

Procedure:

1. Connect the circuit as shown in the diagram.

2. Switch On the DC power supply

3. Keeping the V fixed and varying the value of RL note down the value of Vs, VL and |
4. Calculate Rs and Rrusing formula and show the maximum power position

Result: When Rs = RcL ...... Q maximum power is obtained and therefore maximum power
transfer theorem has been verified successfully.

Precaution:

1. Make the connections properly.

2. Note the readings of voltmeters and ammeters properly avoid parallax

3. Connect the DC supply and ammeter with correct polarity.

4. Avoid loose connections and don’t touch wire with wet hand.
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EXPERIMENT NO. 6
Objective:To Draw V-I characteristics of an Incandescent lamp.
Apparatus Required:

Sr. | Apparatus Quantity | Range/ Remark
Nlo. Incandescent lamp 1 220V, 60W)
2 | Variac 1 (i/p-230V,0/p-0-270V,15A)
3 | A.C. Voltmeter 1 (evrennnn WV
4 | A.C. Ammeter 1 (covevonns )mA
5 | Multimeter 1 To Measure Resistance
6 | Connecting wires - -
Circuit Diagram: S N
O
_ Ammeter
32
o
Sl ” Incondescent
lamp

Fig 1 — Circuit Diagram to Draw V-I characteristics of an Incandescent lamp.

Observation Table:

_ V(volts)

S.N. V (volts) 1(A) Rs ==

ool | N W»n| K| W N

20




Theory:
The purpose of this experiment is to study the effect of temperature variation in resistance. Since
the temperature is directly proportional to the voltage applied across the resistance, the effect of
voltage variation on resistance would be similar to the effect of temperature variation on
resistance. The resistance of a material changes as its temperature changes. A rise in temperature
increases the molecular movement within the material. As a result, the drift of free electron
through the material is increased, in other words the resistance of the material increases. Most of
conductors shows these characteristics for a moderate range of temperature, the change in
resistance is usually proportional to the change in temperature. The ratio of the change in
resistance per degree change in temperature to the resistance at some definite temperature
adopted as standard is termed as the temperature coefficient of resistance. It is represented by
Greek letter o .
Assuming that the resistance of a conductor at a standard temperature To (0°C) be Ro and at
temperature T1 be R1, Ro & R; are related as follows:

R;=Ro +ao (T;-To) Ro

Where a0 is the temperature coefficient of resistance of given material at 0°C

Tungsten has positive temperature coefficient of resistance and hence its resistance increases
with temperature.

Model Graph:

v

Procedure:

1. Connect the circuit as shown in the circuit diagram.

2. Vary the supply voltage and note the ammeter reading

3. Repeat the above steps to take different values of voltage
Result:
The V-I characteristics of an Incandescent lamp on AC supply 0-230 V has been successfully
Verified. It does not follow the ohm’s law.
Precaution:

1. Make the connections properly.

2. Note the readings of voltmeters and ammeters properly avoid parallax.
3. Avoid loose connections and don’t touch wire with wet hand.
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EXPERIMENT NO. 7
Objective:To find the power factor and circuit constant in R-L-C series circuit.

Apparatus Required:

Sr. | Apparatus Quantity | Range/ Remark
No.
1 | Single phase AC supply 1 (oenrene )V
2 | Variac (i/p-230V,0/p-0-270V,15A) 1
3 AC Voltmeter 4 Geeenn W, (eee) Vy (eenen W, (.oueed)V
4 | AC Ammeter 1 (evennnen )A
5 | wattmeter 1 (revennnes W, ...V LA
6 | Rheostat 1 | Q
7 | capacitor 1 -
8 | inductor 1 -
9 | Connecting wires - -
Circuit Diagram:
Variac I, R L

Ammete
single (M ]
Phase C) T
AC ,E..
Source: S
230V >

r

V.

______

Voltmeterl

Voltmeter 2

Voltmeter 3

Fig 1 — R-L-C Series Circuit

Observation Table:

Calculated value

S. | Observed value

N.
b I Ve | VL Vc P
(v) A | ) | W) (v) (Watt)

R Xy,
\'%Y)

(Ve/D)

X Cose
V!l -
P/VI

~ < N

22




Theory:
A series R-L-C circuit is shown in Fig.1 from KVL
A\ :VR+VL+VC

- ; 1
V = IRHIGWL)H ()
Rt (wl L
V =I[Rtj(WwL-—)]
V =1Z, where Z = impedance
IRl L
Z =[R+j(WL-—)]

© =tan~[(wL ——-)/R]

VR VL

Power factor cos(6)=% JR=—, X=—

,Xe==, L= Xu/w, C = 1wXe
Procedure:

1. Connect the circuit as shown in the circuit diagram.

Switch On the AC supply

Set the variac to zero value

Vary the variac to a suitable value and note down the reading of V, Vr,Vi,Vc I and W.

voa w1

Repeat step 4 and take more reading.

Result:
Value of power factor and circuit constant (R,L,C) have been obtained successfully.
Precaution:

1. Make the connections properly.
. Note the readings of voltmeters and ammeters properly avoid parallax

2
3. Avoid loose connections and don’t touch wire with wet hand.
4

. Before connecting all instruments check their zero reading.

23



EXPERIMENT NO. 8

Objective:To find the polarity and turns ratio of a single-phase transformer.

Apparatus Required:

Sr. | Apparatus Quantity | Range/ Remark

NIO' Single phase AC supply 1 (covennne )V
2 | Variac (i/p-230V,0/p-0-270V,15A) 1
3 | AC Voltmeter 3 Couveen W, (cevend) Vy (enenne )V
4 | Single phase transformer 1 (2KVA ,i/p: 230-199-115V, o/p: 0-

230V,Rated current 8.7A)

5 | Connecting wires - --

Circuit Diagram:

L
P, S,
Single
FoE ® ®
Source
230v v, v,
P, 6
[ |
Fig 1 — Circuit Diagram for Single Phase Transformer
Observation Table:
S.N. Vi=Vi-V2 . _Va
Vi (volts) V2 (volt) or Turns Ratio =
Vi=Vi+ V2

24




Theory:

It is essential to know the relative polarity at any instant of primary and secondary terminal for
making correct connection, when two transformers are to be connected in parallel to share the
load on the system. When voltage V3= Vi - V2, sueh a polarity is termed as a additive polarity. The
standard practice is to have additive polarity because it reduces the voltage stress between adjacent load.

In case V3= V1+ V2the EMF induces in primary and secondary have a subtractive relation in transformer

and is said to have subtractive polarity.

Procedure:

1. Connect the circuit as shown in the circuit diagram.

2. Switch On the AC supply.

3. Record the voltages V1, V2 and V3 of voltmeter

4. If V3= V1- V2 then mark Si as a additive polarity or positive polarity

5. If V3= Vi+ Vathen mark S as a subtractive polarity or negative polarity.

Result:

The polarity of primary and secondary winding of single phase transformer has been marked and
turns ratio found out.

Precaution:

1. Make the connections properly.

2. Note the readings of voltmeters properly avoid parallax

3. Avoid loose connections and don’t touch wire with wet hand.

4. Before connecting all instruments check their zero reading.
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EXPERIMENT NO. 9

Objective: To perform Open circuit (OC) and Short circuit (SC) Test on single phase

transformer.

Apparatus Required:
For OC Test:

Sr. | Apparatus Quantity | Range/ Remark

No.
1 Single phase AC supply 1 (cevennne )V
2 Variac 1 (i/p-230V,0/p-0-270V,15A)
3 Single phase 1 2KVA,i/p-0-230-119-115V,0/p-0-230V,i/p and

Transformer o/p-current-8.7A)
4 Wattmeter 1 (cevennnens )W
5 AC Voltmeter 1 (cevennnnen )V
6 AC Ammeter 1 (ceveennns )A
7 Connecting wires -- --
For SC Test:

Sr. | Apparatus Quantity | Range/ Remark

No.
1 Single phase AC supply 1 (T )V
2 Variac 1 (i/p-230V,0/p-0-270V,15A)
3 Single phase 1 2KVA,i/p-0-230-119-115V,0/p-0-230V,i/p and

Transformer o/p-current-8.7A)

4 Wattmeter 1 (eeerennne )W
5 AC Voltmeter 1 (coveennnns )V
6 AC Ammeter 1 (cevennnne )A
7 Connecting wires -- --

Circuit Diagram:

OC Test

Single —|
Source

Voltmeter

Ammeter

Open

SC Test

Single
Phase
AC
Source

@ |

:

iR

Voltmeter

o
Short Circuit
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Observation Table
A. Open Circuit Test:

S. No. Vi Io Wi cos @y 1, Iy Ry Xy
(Volts) | (A) | (W) | _ W, = lysin®y | = locos®o | _Vi | _ Vi
Vil Iy 1,

B. Short Circuit Test:

S- Vsc Il Wcu _ VSC _ VVSC 2
No. |(Volts) |(A) | (W) Zo= " | Rou=Tp | X = |22 - R

Theory: The performance of a transformer can be calculated on the basis of its equivalent circuit
which contains four main parameters, the equivalent resistance RO1 as referred to primary (or
secondary R02),the equivalent leakage reactance X01 as referred to primary, the core-loss
conductance GO and the magnetizing susceptance B0.These constants or parameters can be
easily determined by two test i.e. Open circuit test and Short circuit test.

Open Circuit Test: The purpose of this test is to determine no load loss or core loss and no load
circuit paramters Xy and Ry. One winding of the transformer (usually high voltage winding) is
left open and other side (usually low voltage side) is connected to the AC supply with a
wattmeter(W), voltmeter(V) and ammeter(A) as shown in figure. With rated voltage applied to
the circuit, normal flux will be setup in the present case. With normal voltage applied to the
primary, normal flux will be setup in the core, hence normal or rated iron losses will occur
which is recorded by the wattmeter. As primary no load current Iy is small, Copper loss is
negligibly small in primary and will in secondary. Hence, the wattmeter reading represents
practically the core loss under no load condition.

Let V; = Rated voltage, Iy = no-load current and wattmeter reading W; = Core loss
cos o =W;/ Vi *1]
I, = I sin ¢o and I, = Ipcos ¢y
Xo=V/IyandRy=V /I

Short Circuit Test: For short circuit test, one winding usually the low voltage winding, is
solidly short circuited by a thick conductor (or through an ammeter which may serve the
additional purpose of indicating till rated load current) and the other side is connected as shown
in the figure. A low voltage (usually 5 to 10% of normal primary voltage) at correct frequency
(though for Copper losses it is not essential) is applied to the primary and is cautiously increased
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till full load or rated current flows in both primary and secondary (as indicated by the respective
ammeter). Since, in this test, the applied voltage is small percentage of the normal voltage, the
mutual flux produced is also a small percentage of its normal value. Hence, core losses are very
small with the result that the wattmeter reading represents the full load Copper loss for the whole
transformer i.e., both primary Copper loss and secondary Copper loss.

Let Vgc = Short circuit voltage, [; = rated current and wattmeter reading W, = rated Copper loss
ROl = Wcu / ISC2
Zo1 = Vsc /]

Xo1 = ,/231 - Rg1

Procedure:

Open Circuit:

1. Connect the circuit as per fig 1.

2. Switch on the supply .

3. Increase the voltage to rated voltage with the help of variac.

4. Note down the readings of wattmeter, voltmeter, ammeter.

Short Circuit:

5. Connect the circuit as per fig 2 and short circuit the secondary windings.
6. Increase the voltage applied, slowly, so that the current flowing in the transformer winding
equals the rated value.

7. Record the readings of the ammeter, voltmeter and wattmeter

Result:

1. For Open Circuit:

a. Iron losses (Wi) =

b. R() =

C. X() =

2. For Short Circuit:

a. Copper loss (W) =

b. Equivalent Resistance (Ry;) =
c. Equivalent Reactance (X¢;) =

Precaution:

1. Connection should be tight and proper

2. While performing the short circuit test, the voltage applied should be initially set at zero and
then increased slowly.
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EXPERIMENT NO. 10

Objective:To perform a load test on single transformer and find efficiency and voltage
regulation atfull load and unity power factor load.

Apparatus Required:

Sr. | Apparatus Quantity | Range/ Remark

No.
1 Single phase AC supply 1 (cevennn )V
2 Variac 1 (i/p-230V,0/p-0-270V,15A)
3 Single phase 1 2KVA,i/p-0-230-119-115V,0/p-0-230V,i/p and
4 Wattmeter 1 (ceevennnen )W
5 AC Voltmeter 2 (ceeeen )WV, (...... )V
6 ACAmmeter 2 (ceevnnnns YA, (cevvennns )A
7 Connecting wires - --

Circuit Diagram:
e W,

h I /, .,
&
Single —| i
S
v

Resistive Load

Observation Table:

Observation Table:

Single Phase Transformer

SN. | W, V L Valh Efficiency Voltage Regulation
(Input) (volt) (A) (Output) = &112 = E;v
Theory:

For this experiment, a load resistor is connected at the output terminals of the transformer. The

input to the transformer is measured in the Wattmeter connected as W1. The output of

transformer is the product of V2 and 12 . As the load is resistive, power factor is unity.

% efficiency n = %X 100

With the increase in load on the transformer, there is a change in its terminal voltage. The

voltage falls if the load power factor is lagging. It increases if the power factor is leading. The

change in secondary voltage from full load to no load expressed as a percentage of full-load

voltage is called percentage voltage regulation of the transformer.
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If E; is the no-load terminal voltage and V; is the full load terminal voltage,

then % voltage regulation

% V.R. =%* 100

2

Procedure:

1. Connections are made as per the circuit diagram.
2. Increase the supply voltage with the help of variac till the input voltage V| is rated voltage.
3. Now adjust the rheostat so that I, reads rated current.
4. Take the reading of Wy, V; and I,.

Result: The load test on single phase transformer has been successfully conducted.
Precaution:

1. Make the connections properly.

. Note the readings of voltmeters properly avoid parallax
. Avoid loose connections and don’t touch wire with wet hand.

2
3
4.
5

Before connecting all instruments check their zero reading

. Variac should be in minimum position at start.
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EXPERIMENT NO. 11

Objective:To find line, phase quantities and power in three phase star load using two wattmeter

method.
Apparatus Required:
S/N | Apparatus Quantity Range/ Remark

1 Three phase supply 1 (0-440) V
2 Three Phase Variac 1 (i/p-440V,0/p-0-470V,15A)
3 Three bulbs in each 1 (e, ) W Each
4 Wattmeter 2 (cevennenns IW, (eveennnns )W
5 AC Voltmeter 2 (ienee )V, (...... )V
6 ACAmmeter 1 (ceevennen )A
7 Connecting wires -- -

Circuit Diagram:

C

3@ Autotransformer
Leccccccccsccccnama=

:’ L

3P Load

s

Observation Table:

SN |V,
(volt)

Vi
(volt)

h-Ta(Ay |wh W)

Wi+ W2

I[“;al't 5) (Watts)

(Watt)

tand cosd W=7

Vil cosd

Theory:
Measurement of power

The three phase power can be measured by three single Wattmeters having current coils in each
line and potential coils connected across the given line and any common junction. Since the
common junction is completely arbitrary it may be placed on any one side of the three lines. In
which case the wattmeter connected in the line will indicate the zero power because its potential
coil has voltage across it. Hence that wattmeter may be dispersed with and the three phase power
can measured by means of only two single phase wattmeter having common potential junction
on any of the three lines in which there is no current coil. This is known as two wattmeter
method, measuring three phase power. In general m phase power can measured by means of m-1
wattmeters. This method is valid for both balanced as well as unbalanced circuits. The total real
powers delivered to the load are given by the algebraic sum of the two wattmeter reading.
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P=W;+W;,
This significance of the algebraic sum will be realized in the paragraph that follow. Two
wattmeter can be connected with their current coils in any two lines, while their potential coils
are connected to the third, as shown in fig 1.The wattmeter readings are given by
W1:VRBIRCOS ¢'l

Where ¢, is the angle between Vp and I4 and
W2 :VYB IY COS d)z
Where ¢, is the anlge between Vgy and I
The two wattmeter method when applied to the balanced loads, yield interesting result. Consider
either balanced by on delta connected loads, with the aid of the corresponding phase diagram
drawn earlier for the phase sequence A-B-C fig 2, it can be seen that the angle between Vgy and
Iy is (30°+ ¢) and that between Vgp and IR is (30°- ¢),where is the load power factor angle
associated with the load impedance. Thus,we have

W1:VL ILCOS(3OO+ (1) )
Where VL and IL are the magnitude of the line voltage and line current, respectively. Simple
manipulation yield

W+W>=V3V_ I cos(d)
And,

Wz—levL ILsin(cb)
From which

tan ¢ = V3(W, — W)
(W, + W)

W,

Procedure:

Make the connections as per the circuit diagram.

Keep the three phase variac at its zero position.

Make sure all the switches are in off position.

Switch on the supply and increase the supply voltage to rated voltage.

Switch on one bulb each of all the phases and note the reading of all the meters.
Repeat step 5 for two bulbs and three bulbs switched on in each phase.

Sk P =

Result: The line voltage is V3 times the phase voltage and the two wattmeter method measure
three phase power.

Precaution:

1. All connections should be done tightly.

2. Take the readings carefully, avoid parallax.
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