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Objectives: the trainee is able to
1. Determine the phase control characteristic of the star—connected three phase bidirectional connection
on resistive load

Equipment designation

No. | Item Model Quantity
1 Group Of SCR Module EM-21-01-05 1
2 Six Pulse Controller EM-21-02-02 1
3 Resistive Load Module (I) EM-21-03-01 1
4 Three Phase AC Power Supply EM-21-04-01 1
5 DC Power Supply EM-21-04-02 1
6 Group Of SCR Module EM-21-01-05 1
7 19mm Shunt / Bridging Plug Set EM-30-15-06 11
8 19mm Shunt / Bridging Plug Set (Stackable) EM-30-15-08 1
9 2mm Stackable Test Lead Set (Banana Plug Type) (5 EM.30-15-10 5

color coded)

10 | 4mm Stackable Test Lead Set (Banana Plug Type) EM-30-15-12 3
11 | 4mm Safety Stackable Connecting Lead EM-30-15-01 1 set
12 Digital Storage Oscilloscope (Optional) TDS-2102C 1

Procedure
1. Construct the circuit according to current diagram Figure. 20.1

Al C1
vl T y 100Q

J
Ll o = Y LYy G1K1 ST to—
| A2 | Tz Uo >
] E v[L2 ! E‘Q ©

L2o—— —
| U | | VH™ K262
| A3
5 y|L3 ﬂ—%‘?li 2
- - E‘ B G3K3 y 100 b CO
o lo—
N o—? N T4 Uo
4
Gl
1| D% A0 K4 G4
G2
0160 DI Kz c3
] K3 8'2 TS v 100Q2
< T G5 K5
K4 B
]l: G5 Te Uo
K5
1| DA K6 G6

EDULABS DIDACTIC

WWW.SCienscope.

com.my



Experiment 20 | Star-Connected Three Phase Bidirectional Connection 2/9

o »|||l® [ | ]
THREE PHASE AC POMER SUPPLY
DC PQuER ?:JVDDLY u /p‘l\.\ n . r/P—1\ » 2u1
p = @
r.@n[] N / /
= e SN
~ A& =
no- || T A4
| |
3 G
. - " |
L = - }
120, 2400 / -----
f\J SoHz
1
3 /
PE " Fe
* L (L Y.
® y f 4 .
EDU-LABS s1x PuLgZ CONTROLLER EL k0] 1\ (En-Lres] [z 030
. RESISTIVE LOAD MODULE <I)
il > - )i e — | [
L 4 ) ¢
. {
‘\,,, n o 7/‘ /
@ ) ’} e = 135
30 F3
v Lz
p U = 61 .
= iy J J 3, 4 )/
) k2 y ! L=t o
.
A 0 e ® ¢ — | = = ) '
ANGLE
= . [-RE
® K | Do .
[:*j [ 2 o180 :I' — 56 ‘ e4 | mZJ e Y
b L VA ‘
P~ = y; v ¢ N 7
@ =)
@ ) i 3INAOM ¥IS 40 dNOHO (s
= e ] [ ] [0 .
[ ] [ ) [ ]

Figure 20.1 Current diagram for examine the phase control of the star—connected three phase bidirectional
connection on resistive load

2. Connect the terminal of firing pulse transmitter to the corresponding gate and cathode terminal of SCR,
relatively

— G1,KI1 to G1, KI (to fire the pulse to the SCR on positive of phase L1”)
- G2, K2 to G2, K2 (to fire the pulse to the SCR on negative of phase L1”)
— G3, K3 to G3, K3 (to fire the pulse to the SCR on positive of phase L2’)
— G4, K4 to G4, K4 (to fire the pulse to the SCR on negative of phase L2”)
— G5, K5 to G5, K5 (to fire the pulse to the SCR on positive of phase L3”)
— (6, K6 to G6, K6 (to fire the pulse to the SCR on negative of phase L3”)
3. Set the Six Pulse controller Module:
— Pulse toggle: multi-pulse
— Delay angle: 0°
— Firing Angle VR: 0 percent(maximum counterclockwise)
4. Connect the AC power supply 45 V to the synchronization voltage (Vsyn) of the firing pulse transmitter,
relatively
- supply terminal; L1’ to the synchronization voltage terminal; L1’
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5.
6.
1.

- supply terminal; L2’ to the synchronization voltage terminal; L2’

- supply terminal; L3’ to the synchronization voltage terminal; L3’

- supply terminal; N’ to the synchronization voltage terminal; N’
Connect the voltage supply + 15V to firing pulse transmitter
Interconnect the firing pulse transmitter terminal between Vg and V.
Switch on both Three Phase AC power supply and DC power supply.

Oscilloscope probe connection Procedure

Refer to Figure 20.1 while connecting.

Since
1

Note:
point

2.

all oscilloscope channels have common ground (GND), therefore:

. To capture the phase voltage waveforms U prase connect (Al — AO) to CH1, (A2 — A0) to CH2, and
(A3 — A0) to CH3. Record the waveform into Experimental Table 20.1.1. Remove the connection
after capturing the waveforms.

Line voltage waveforms U iine cannot be capture together as they do not share the same reference

. Shot circuit will occur if they were connected to the oscilloscope together.

To capture the line voltage L1 connect (BO — B1) to CH1. Record the waveform into Experimental

Table 20.1.2. Remove the connection after capturing the waveforms.

To capture the line voltage L2 connect (B1 — B2) to CH2. Record the waveform into Experimental

Table 20.1.2. Remove the connection after capturing the waveforms.

To capture the line voltage L3 connect (BO — B2) to CH3. Record the waveform into Experimental

Table 20.1.2. Remove the connection after capturing the waveforms.

To capture the output waveforms U , connect (C1 — C0) to CH1, (C2 — C0) to CH2, and (C3 — C0) to

CH3. Record the waveform into Experimental Table 20.1.3.

IMPORTANT!!

Negli
short

8
9

gence of the Oscilloscope procedure will cause damage to the oscilloscope and the modules due to
circuit.

. Capture the waveform Uo with different firing angle as in Experimental Table 20.1.3.
. Switch of the power supplies.

Experimental Table 20.1.1

Description Waveform U phase
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Expected Result Table 20.1.1

Description

Waveform U phase

Separate waveform

CH1(Yellow) = phase 1
CH2 (Blue)= phase 2
CH3 (Violet)= phase 3

Frequency

: H : . :
.E. 1:49.73Hz

|2:56. 06Hz

. . . 1: 1420

B RO, 11

Yims

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

saslau
|z:58.3U

Ymin
1:-74.68U
=: -5, 8l
Period

1:20. 18m=
2: 26 . BEms

n EDGE .~
CH3 -~ 56U

Phase shift in between each phase 120° phase angle

Merged waveform

CH1(Yellow) = phase 1
CH2 (Blue)= phase 2
CH3 (Violet)= phase 3

: : : Frequency
PP | = I -4 = S 4
. . . . 258, B5Hz

1: 1441
12 144U

Vims

tr4E.80
{z:58.4U
Ymin
1:-7z2. 8
"'12!—82.8U
Period
1:19.73ms
2:19.96ms

Experimental Table 20.1.2

Description

Waveform U jire
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Expected Result Table 20.1.2

Description Waveform U jine

Frequency
1:56. 28Hz
Zichan of

¥pp
. . : by : . . : 1: 2421
st o Bichian of £

: : : : : : : : Vims
Llne Voltage1 Ll (BO _ Bl) Do111€nrr§ 'gn' 'rgn i ésﬁaﬁuow
: : : : : : : Ymin
1:=-1221
{2:chan of f
Period

1:19.85ms
Zichan of f

MAIN ] W EDGE S
CHZ - 5B

: Frequency
- Jlichan off
|2:56.87Hz

Ypp
l:chan off
{2 248y

Vims
“"Nichan off
2:85. 1V

Line voltage, L2 (B1 - B2)

Ymin
l:chan off
2:—134L

T ——

Period
lichan of £
2:19.97ms

MAIN ] W EDGE S

Frequency
3:58. B3Hz
{Z:ichan of f

Vpp
246l
Zichan of £

: Yims
Eed. 20
{2:chan off

Line voltage, L3 (BO - B2)

Vmin
Zi-1261)
Z:ichan of £

Period
2:19.98ms
2ichan of £

MATH L} n EDGE .~
CH3 -~ 56U

Experimental Table 20.1.3

Firing angle VR Waveform U,
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Expected Result Table 20.1.3

Firing angle VR

Waveform U o

: : : Frequency
S ise.eeHz
. . : l2:58.15HZ
¥pp
R 10 136U
e AT -1

Vims

00

RAR | EE -9 1Y)
{z:45.8u
Ymin
1:-7@. BU
J2:-7e.8u

Period
1:28. 88ms
2:19. Sdms

MATH L} n EDGE

CHZ -~ 58U

CH1= (C1 - C0) CH2= (C2 — C0) CH3= (C3 - C0)

: : : . Frequency
oo rsestbe

12:43.93H=

Vpp
H . 1: 134U
Sl 2 1361)

Vims

45°

43040
{2:44.5u
Ymin
1:-7@. BU
e-7e.au

Period

1:19. 86ms
2: 28, B3ms

: : : :
MAIH ] L

ECGE
CHZ -~ 58U

CH1= (C1 — C0) CH2= (C2 — C0) CH3= (C3 — C0)
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: : : : : : : : Frequency
ol s s st eeHe
N R o
| A _Vpp
. . B . : r . 1: 1261
T T P S - - -1
| : : | : : A : : Vims
1:4@. 1

9Q° P S NS 1.0 1

Ymin
1:-g4.8U

B i 10

S0 Peried
. N . : 1:19. 68ms
2: 26 . BEms

MATH L} n EDGE .~

CH1= (C1 — C0) CH2= (C2 — C0) CH3= (C3 — C0)
=T I

Frequency
1:49,99H=
IE!SG.SEHZ
¥pp
1: 1121

2: 116l

K

Vims

ooyl o ot
135°

——
Ymin
1:-58.8U
je-62.au
Period

1:28, BEms
2:19. 88ms

MATH L} n ECGE
CHZ -~ 56U

CH1= (C1 — C0) CH2= (C2 — C0) CH3= (C3 — CO0)
=] Nl

Frequency
1: 2

M 12 ?
Ypp
1:12.8U

12:18. 8y

Yims

stz 12y
|z:3. 65U

180°

Ymin
1:-c.@ay
lz-14.0u

MATIH .} n EDGE .~
CH3 -~ 56U

CH1= (C1 - C0) CH2= (C2 — C0) CH3= (C3 — C0)

Experimental Table 20.1-3 (Merged)
Firing angle VR Waveform U,

Frequency
1:49. &4Hz
[2:49. 91H=

Vpp
1: 1461
2 138y

Vrms
1:46.7U
[2:47. 41)

00

Ymin
1:-7a.au
o : : R -
oo Perod
S 1:28. 14ms
; : : : 2:28. B3ms

MAIH ] | ] EDGE &~
CHZ -~ Sl

CH1= (C1 — C0) CH2= (C2 — C0) CH3= (C3 — C0)
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45°

: Frequency
oo 149, 6FHE

2:58. 44H=

Vpp
10 132U
-12! 124U
Vims

P il 111"}

1:43.8U
2:44. 9

Ymin
1:—gE.@u
——
Period

1:28. 13m=
2:19. 82ms

90°

CH1= (C1 — C0) CH2= (C2 — C0) CH3= (C3 — C0)
oo I

Frequency

1:5@, 85H=

l2!6E-. 12H=
¥pp

1: 128U

2 1341)

Vims

1:4@, 20

1248, 5y

Ymin
1:-62. 8
2:-76. 6l

Period
1:19, séms
2:15. 11ms

MAIH ] n EDGE
CHZ =~ S

135°

CH1= (C1 — C0) CH2= (C2 — C0) CH3= (C3 — C0)
=0 Nl

Frequency
1:35. 89H=z
[2:49. 51H=

Ypp
1: 1@ay

oy al2: 1120

Yims

1:25. 21
2:29. @l

Ymin
1:-52.8U
2:—A6. Al

Period
1:28. S@ms
[2:28. 15m=

MAIH ] | ] EDGE .7
CH3 -~ 5@l

180°

CH1= (C1 — C0) CH2= (C2 — C0) CH3= (C3 — C0)
[=0] L

Frequency
1: ?

2: ?
e——
¥p
1:14, @1
2:18. 61

Vims

12,220
2:5. A5

Ymin
1:-. BAL
2:-12. 61

MAIH ] n EDGE
CHZ =~ S

CH1= (C1 - C0) CH2= (C2 — C0) CH3= (C3 - C0)
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WARRANTY AND STANDARD CONDITIONS OF SALE

The Seller warrants to the Purchaser that any equipment manufactured by it and bearing its name plate to be
free from defects in material or workmanship, under proper and normal use and service, as follows: If, at any
time within one (1) year from the date of shipment, the Purchaser notifies the Seller that in his opinion, the
equipment is defective, and returns the equipment to the Seller’s originating factory prepaid, and the Sellers
inspection finds the equipment to be defective in material or workmanship except part like switches, knob,
push button, lighting, etc. the Seller will promptly correct it by either, at its option, repairing any defective
part or material or replacing it free of charge and return shipping lowest cost transportation prepaid by
purchaser (if Purchaser requests premium transportation, Purchaser will be billed for difference in
transportation costs). If inspection by the Seller does not disclose any defect in material or workmanship, the
Seller’s regular charges will apply. This warranty shall be effective only if use and maintenance is in
accordance with Seller's instructions and written notice of a defect is given to the Seller within such period.
THISWARRANTY ISEXCLUSIVE AND IS IN LIEU OF ANY OTHER WARRANTIES, WRITTEN,
ORAL OR IMPLIED. SPECIFICALLY, WITHOUT LIMITATION, THERE ISNO WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PURPOSE. The liability of the Seller shall be limited
to the repair or replacement of materials or parts as above set forth.

LIMITATION OF LIABILITY

The Seller shall not be liable for any claim or consequential or special loss or damage arising or alleged to
have arisen from any delay in delivery or malfunction or failure of the equipment. The Seller’s liability for
any other loss or damage arising out of or connected with the manufacture or use of the equipment sold,
including damage due to negligence, shall not in any event exceed the price of the equipment supplied by
Seller.

GENERAL CONDITION

All orders are subject to acceptance by Seller at its Main Office. Stenographic and clerical errors are subject
to correction. No oral or subsequent modification or any other foregoing general provisions or of any term or
condition of any order shall be binding unless agreed to in writing by the Seller and Purchaser.

SCIENSCOPE SDN BHD reserves the right to make changes at any time, without notice, in prices, colors,
materials, specifications and models, and also to discontinue models.

o = ooNBHD - ((LENSCOPE

20, Jalan BP 5/10, Bandar Bukit Puchong,
47120 Puchong, Selangor, Malaysia.

Tel : 6012-4080443

E-mail : sales@scienscope.com.my
Website : http://www.scienscope.com.my

Solution provider for scientific and technical education training system since 2000
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