MElcctrical Engincering (312315)

tical No. 6: Connect three .
prac e phase Delta connected balanced load and verify the relationship
between 11 §¢ and phase voltage, line current and phase current.

| Practical Significance:

ractice, large power application like Transformer T S,
Inp = pplication like Transformer, Transmission line ete. usc three phase systems. In a

; sc circuit loads cz : : 4
three Pl.m ads ciy be connected in balanced siar and delta mode. Practical will help the students
{o acquire nccessary skills.

11 Industry/Employer Expected Outcome(s)

" wer 1 ; . . .
Three-phase power 1s commonly used in factories and manufacturing plants to power large equipment
such as CO%HPTCSSOISa pumps, conveyors, and motors, often use three-phase power to run large fans and
pumps .It 1S nec.essaly f0.f0ﬂ11UIate voltage and current relations for system parameters for testing,
calculations and interpretations.

[11 Course Level Learning Outcome(s)
Analyze A.C. circuits for single phase and polyphase supply.
IV Laboratory Learning Outcome(s)

LLO 1 Connect Delta connected three phase load.

LLO 2 Verify relationship between line and phase quantities.
V Relevant Affective Domain related outcome(s)

Follow safety electrical rules for safe practices.

VI Relevant Theoretical Background (With diagrams if required)

The delta in a three-phase system is formed by connecting one end of the winding to the starting end of
other winding and the connections are continued to form a closed loop. The star in the three-phase system
is formed by connecting one end of all three impedances are connected together.

In Delta (A) or Mesh connection, the finished terminal of one winding is connected to start terminal of
the other phase and so on which gives a closed circuit. The three-line conductors are run from the three

junctions of the mesh called Line Conductors.



Elements of Electrical Engineering (312315) \

——
o2 b /Y \ |
-J:“\ .\_\ ‘ "‘\ ’ ih
{ ") @ /
'S ~ A ‘
(.‘,_ { \X/
,\ N "‘\ ;.’. | > * Y
C Y 3
! bz *31

b is connected with cr and 2 is conneeteq
R, Y and B arc running from the three j Junctig,

To obtain the delta connections. az is connectedwith by, il

a1 as shown in the above figure. The three conductors
known as Line Conductors.

The current flowing through each phase is called Phase Current (Iph), and the current flowing throug

each line conductor is called Line Current (Ip).

The voltage across each phase is called Phase Voltage (Epn), and the voltage across two line conductors;
called Line Voltage (Ev).

Relation between Phase Voltage and Line Voltage in Delta Conneetion
Ery = Eyg = Egr = EL

In delta connection, line voltage is equal to phase voltage.

Relation between Phase Current and Line Current in Delta Connection

In delta connection line current is root three times of phase current.

Line Current = V'3 x Phase Current

IL . \/§Iph

In a Delta Connection, the Line and Phase Voltages are same and hence, more msulatlon 1S unlrcd X
individual phases. Usually, Star Connection is used in both transmission and distribution networks (wi
either single phase supply or three — phase. Delta Connection is generally used in distribution networks
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Three Phase balanced network are used in the power industry for the reason of economy

rhree Phase generators and motors run smooth]
In ad

gition balanced three phase system may be o
copper needed for the power delivered as compare

and performance.
¥» Wwith no torque pulsation, unlike single phase machine.
perated as three or four wire systems, which much less
d with three single phase systems.

vl Actual Circuit diagram used in laborator, Wwith equipment Specifications:
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VIII Required Resources/apparatus/equipme

nt with specification:

s.No, | Name of Resource Suggested Broad Specification 7 Quantity
ke v
: 1 Three Phase Variac Suitable Three phase variac 1 No.
2 | Three Phase load f Suitable range I No.
| Suitable . 2 N
3 A.C. Ammeter | Suitable A.C. ammeter 2 No.
4 A.C. voltmeter : Suitable A.C. Voltmeter 2 No.

IX Precautions to be followed:

. “Avoid lcose connections.
. Don’t touch wire with wet hands.

Wo 1

X Procedure

- Ensure the output voltage of the Autotransformer should be zero.

el ol

R - V]

\
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Connect the circuit as shown in circuit diagram.
Confirm all the meters should be at zero position.
Set the rheostat at maximum position.

Set the autotransformer output voltage zero.
Switch ON the supply.

Record the reading of ammeters, voltmeters .
Take different readings at different input voltages.
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XI Required Resources/apparatus/equipment with specification: N
|
S. No. Namec of Resource Suggested Broad Specification W“’ lQUanm}
l Three Phas e Varia| gyip (e Three Pbgs_e__\éaﬁﬂc__\_ B ' ] ;i
5 Three Phase loac Sui \O\b\e ,ansl e :*sLHP“‘

3 Ac Ammeler | Suitable A.C ammMeles ‘%‘__ggﬂz
4 Ac Noltage Suikahle AC \oltage AN %\

XII Actual Procedure Followed:

..............
..............................................................................

L. Conneck. \he . civcuik. as..Shown.Sa..circuit. diagram...

2. Conficm...cll. bhe . mekens. should be..ak zemd. pasition......
%...Sek.Fhe. rheoskad. at. maximum.. posisHon. ...

A Aek the autotranformer. oukpok.veltag.e. zem.

5. L Swikehion e L SURPWY. i T
6...Record. tHre e ading. . of ammeles . Noltage ... .

T T Toke&e i.?.\'?emex.\.%r..imudimg.s...mi..di.?.&/zr.em&f...1.np.u.k..\l.o\.%mg.e.._ '

................................................................................................................................

XIII Observation and Calculation table:

Sr. No. Line Voltage | Phase Line current | Phase Ratio RF
(volts) Voltage (amp) Current Vi/Vpu 1/Lph
(volts) (amp) i
\ 400 230 10 % L33 | 2 |
g 230 200 9.5 A.Q .93 | 198
% 360 203 9 4. 5 (.3 2~
4 340 196 gk 4.9 179 T 1498
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N Conclusion and recommendation

The-expeafment. confir

; = rMS. The aslabonship. keleeen. line
kg e .an -~~~P.hQ5.e.._,\[b) € %lfl}mﬂ»s}ﬂﬁ“ 139 l

tage..and. . hekueen . fine.current and
;?ms._e.., UrcekSn . e.\%cx:.cmnec\ed..sb\s}e_m.

xv1I Practical related questions (Provide space for answers)

1. Define balanced load and unbalanced load.
2. State the application of Delta connection.

3. What are the advantage of three phase System over single phase system?
4. Compare Star and delta connection.

__J_-_,-]..'..[}B\Ql.onc}? d-Load s Bthree phase load.4s halanced P adl Hree
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