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ABSTRACT

Nowaday, there are difficulties for engineer in studying electical power system
protections. When it is hard to see and comprehend from actual system, the comprehensible
ideas of this sul?ject may be impossible. For this thesis, we will refer to the distributuon and
protective system of EGAT'S and emphatically system simulated by per unit method. For
testing in laboratory will be show the problem in the power system, especially fault, surge, over
or under voltage. that will be no stability for the power system. Ultimately this project would be

beneficial for electrical engineering students.
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YUIANAA 100 MVA = 230 KV

A IUINANNGIT  26.766 km

91 GMD 924.114 cm
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YA 1500 VA 415V

Real System Simulation System
R 1.295474 0.281176
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Aea9szez1Iuna1e (Medium Line)

AU N9z IN-MUBI9N (THA TAKO - NONG CHOK)

SEUVITY
YUIANNA 100 MVA 500 KV
AU AIWVUIAANINGT 207.192 km
/1 GMD 1768.93 cm
cable conder
ANILEGIN

YUIANAA 1500 VA 415 V

¢193993UUY  m-network

Real System Simulation System Lﬂﬁ'ﬂu Sy )
16.098818 0.739365 0.720878 o
305.122738 mH 14.013270 mH 13.662879 mH
0.806009 pF 17.549924 uF 18.000000 pF ‘

M9IVTUVY  T-network
Real System Simulation System lﬂéﬂu (A 4
8.049409 « 0.369683 0.360439  a
152.561369 mH 7.006635 mH 6.831440 mH

1.612019 uF 35.099847 uF 36.000000 pF
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I v, L= V,R (mA) LA,

0.9 0.4 7.25 8.056 x 10°
1.8 0.8 14.50 9.056 x 10°
2.7 1.2 21.76 8.056 x 10~
36 16 29.01 8.056 x 10"
45 1.9 34.45 8.058 x 10°
5.35 23 41.76 7.806 x 10°
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9.0 38 68.90 7.656 x 10°
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v,V vV, (V) MIAS
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110 433 25.404
127 4.99 25.451
135 5.30 25.472
150 5.90 25.424
a = NI/N2 = 990/39 =  25.385
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3. WIN3AON95 Medium line Taodlouusaduiinmedmusidaouina so v, ,

gﬂﬁ 4.8 1397 Medium line (tUU T-network

100V, , , 150 V,, , 200 V., ias 250 V,

3.1 MBNITUVY T-network MINIUN 4.7

3.2 ABNVIUVY T-network AWIUN 4.8
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AN 26.766 km ¥iaae Pheasant
NARTZUVITY 100 MVA 230 KV
niasTUUIang 1500 VA 415 V
AN T T UL = 12054 Q L = 346891 mH
fninesszuuiiaes = 02811 Q L = 75291 mH
A5 4.4
Sending Receiving
Ve (Vo) I (A) cosQy Vi (VD) I, (A) cosQyg
100 2.8 0.79 89.5 2.8 -0.86
H
150 2.9 -0.81 139 2.9 -0.86
200 2.8 -0.74 183 2.8 -0.79
250 3.0 -0.58 234 3.0 -0.62




-l

NU7 Medium line ABNISHUUY  Tl-network

ANUBITY  207.192 km ¥HaAW Conder

NARTLUVIT 100 MVA 500 KV

NiaszuUsIaes 1500 VA 415 Vv

fnimesszuuesa = 160988 Q L = 305.1227 mH C2 = 0.8060 WF

flsilieedszuusaes R = 07393 Q L = 140132 mH C2 = 17.5499 pF

wdsu . = 07208 Q L = 136628 mH C/2 = 18.0000 WF

A5 4.5

Sending Receiving

Vg (Vi) I (A) cos()g Ve (Vi) I, (A) cosy
100 1.85 -0.895 87 2.2 -0.862
150 2.18 -0.925 135 275 -0.85
200 2.0 -0.942 184 2.7 -0.78
250 1.9 -0.905 230 3.0 -0.65
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WIT Medium line fiDNITUVY  T-network

ANy 207.192 km yHadw Conder

NAATZUUIT 100 MVA 500 KV

Afaszuudaes 1500 VA 415V

fmnfines sy = 80494 Q L2 = 1525613 mH C = 16120 pF

fwmsilinesszuuiiass = 03696 Q L2 = 7.0066 mH C = 350998 uF

aldou C = 03604 Q L2 = 68314 mH C = 36.0000 uF

MTNT 4.6

Sending Receiving
Vg (V) I, (A) cos{)s Ve (Vip) I, (A) cosy

100 1.9 -0.905 89 1.8 -0.87
150 2.2 -0.94 135 2.7 -0.86
200 2.0 -0.95 184 2.5 -0.75
250 1.9 -0.91 230 3.0 -0.65
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(E)DI3.72/DIN INSTRUCTION FOLDER

INTRODUCTION

{E)DI3.72 and (E)DI3.DIN are p-processor based digital pane! meters
with a double input for the measurement of both AC current and AC
voltage. By removing the front cover (E)D13.72 or the front panel
(E)DI3.DIN it is possible to set the relevant primary of both current
transformers and voltage transformers by means of dip-switches.
For a correct and long-lived working of this instrument, follow scrupu-
lously the below mentioned instructions.

1. INSTALLATION
Put the appropriate self-sticking label with engineering unit *A" or *v*
on position 3indicated in figure 1 or 2. Subsequently insert (E)DI3.72
into the panel and fasten it through the two brackets (1, fig. 1) fixed
by two fastening screws (2, fig. 1) or fix (E)DI3.DIN on the DIN-rail as
indicated in the figure 2.

fig. 1 fig. 2

In figures 3 and 4 are shown the overall dimensions and the panel cut-

out.
[_\j' I ol
Frrm e

N

N N = |
N . <

RS
fig. 3 fig. 4

In figure 5 are shown the wiring dlagrams of DI3.72 connected as an
ammeter and in fig. 6 its connections as a voltmeter.

N boaddddd R R

Lo : 31 o o
o e dY e Foedd ey
[a}

] —
fig. 5

N sdsdsddS abadadddd
N F i e . H I .
® & 2zoz 82§ 3 2xoE ¥.o2§
(=] :

fig.6



In figure 7 are shown the wiring diagrams of DI3.DIN connected as an
ammeter and in fig. 8 its connections as a voltmeter.

1 2 3 4 5 & 71 3 1 2 3 4 5 & Y &
z==== ‘QP [ - — N -] (ﬂ,ﬂ
— . o o
Q;sﬁgsiizi IEENE HEE
[5¢]

D _-——

fig. 7

DI3.DIN
o- D
ne- fis
220- Qo
o g-
o
LT
N [~

{ Mivy
- o~
- g
220+ fJo

.

fig. 8
2. POWER SUPPLY
POWER SUPPLY TYPE SCREW CONNECTOR
220 VAC (standard) 1-3(DI3.72) 1-3(DI3.DIN)
110 VAC (standard) 2-3(DI3.72) 1-2(DI3.DIN)
48 VAC (on request) 1-3(DI3.72) 1-3(DI3.DIN)
24 VAC (on request) 2-3(DI3.72) 1 -2 (DI3.DIN)

3. PRELIMINARY OPERATIONS
Before supplying the instrument, make sure that the supply voltage
correspond to what is shown on the label (see figure 9).

SERN. fig. 9
POWER
INPUTS

4. INPUTS
As indicated before, the instruments are suitable to measure both 1A/5A
currents and voltages up to 100V /750V in the same case according to the
requested model. Use inputs 5 and 6 for current measurements and inputs
5 and 8 for voltage measurements as indicated at paragraph 1.

5. DECIMAL POINT SELECTION

Remove the front cover of (E)DI3.72 &r the front
panel of (E)D!3.DIN asindicated at paragraph 1.
For the decimal point selection use dip-switches
4 and 5 as shown in the figure beside.

6. CT/VT PRIMARY AND DIRECT CONNECTION SELECTION
In case of a CT connection, set dip-switches 1, 2 and 3 according to
what shown in the figure below.

Lo The different position of the decimal point altows
g 150  you to modify the beside scales In either:
250  15.0-25.0-40.0-50.0-60.0-99.9

400 or

500
1.50 - 2.50 - 4.00 - 5.00 - 6.00 - 9.99
600 Incase of direct connection, set the dip-switches
999  for 5A measurement as per 5.00 (A), for 1A
measurement as per 899 (mA).

In case of a VT connection, set dip-switches 1, 2 and 3 according
to what shown in the figure below.

220 Incase of direct connection of 750VAC and 100VAC
o inputs the dip-switches must be set respectively in
380 999" position and "99.9* position. Should the
- 999 100VAC inputbe connectedto a VT with a second-




ary of 100VAC and a primary of 220V, 380V or
1000V, the relating primary selection must be
. done as indicated in the page before.
NOTE: the maximum measuring values for both the current and
voltage inputs Is 3% of the full scale (f.s.) except for the 750VAC
input where the minimum measuring value is 4% of .s.

7. SWITCHING ON .
After setting the whole instrument, replace the front cover (E)DI3.72
orthe front pane! (E)DI3.DIN. Subsequently power the instrument; as
soon as powered, it shows for a few seconds the selected primary
range, for example "400" in case of "400 A" selection, and subse-
quently the measured value. If the display shows "000", that means
the primary range is of *999", dip-switches 1, 2 and 3 are all in "ON"
position, see paragraph 6.

Warning

Inside the instrument there are some calibration potentiometers that
are factory adjusted. To avoid any accuracy loss, please do not touch
them.

WARNING

Do not touch the inside parts of the Instru-
ment when power supply and measuring
inputs have already been connected to an
electrical installation and the latter has been
powered.

FD.R0040794 code 8020302



EDI 3 72 DIGITAL INDICATORS

1. INSTALLATION AND WIRING INSTRUCTIONS.
install the instrument as shown in fig. 1

fig. 1
The electrical diagram is shown in fig. 2.

Lt e z
o 2 & ¥ ¥ ¢ =z z
0O o c a o aa o
1 2 3 4 3 6 7 ]
fig. 2
2, POWER CONNECTIONS.
« 110/220V -15% +10% 40+60 Hz.
Connections.

» 110 V - Connect bstween terminals 1 (0 V) and 2 (110 V)
« 220 V - Connect between terminals 1 (0 V) and 3 (220 V)

3. INPUTS.
Connect terminals 7 and 8 to the circuit being measured.

For DC signal measurements, polarity must be respected by con-
necting the positive pole to terminal 8 and the negative one to
terminal 7.

4. DECIMAL POINT POSITION.
Decimal point position can be selected on the following models:
1A a.c., 5A a.c,, 100V a.c. and 60mV d.c.
Remove panel A (as shown in fig. 3} and select the desired deci-
mal point position by means of dip switches 5 and 6.

fig. 3

For models with IP65 protection degree, no front access is provi-*
ded. Open the cabinet as shown in fig. 4 and pull out the printed
circuit board.

fig. 4



Set dip switches 5 and 6 as shown in fig. 5.

)]
o
It {1t
ON
@@@=) (110000
L 123456
2 1
Decimal Dip Oip
point position Switch § Switch 6
999 A ON OFF
8 B OFF ON
fig. 5

Instruments are supplied with dip switch 5 and 6 in position OFF
(decimal point selection is OFF).

PRIMARY RANGE SELECTION.
Primary range selection is available on the following models:
1A ac, 5A ac, 100V ac and 60mV dc.

Set dip switches 1, 2, 3 and 4 (fig. 5) to the desired range, follo-
wing the instructions given below.

Primary |60mV dec. | 1Aac. 5A a.c. 100V c.a.
Range dip switch | dip switch | dip switch | dip switch
2 3 4 2 3 4 2 3 4 1 2 3 4
10-100-1000A-1000V { ON  OFF | OFF | ON | OFF | OFF | ON | OFF fOFF { ON | OFF | OFF [OFF
2N OFF | ON | OFF | OFF
252504 OFF | ON [OFF [OFF | ON | OFF [OFF | ON | OFF
380V OFF | OFF [ ON | OFF
50-5004-500V OFF | OFF | ON |OFF |OFF | ON {OFF | OFF [OFF | ON
60-600A OFF | OFF | ON

ZERO AND FULL SCALE ADJUSTMENTS.

Instruments are normally supplied fully calibrated; therefore no
further adjustment is required.

In case it becomes necessary to re-calibrate'the instrument, pro-
ceed as follows:

Zero adjustments.
Short circuit input terminals 7 and 8 and turn potentiometer 1 as
shown in fig. 6, until «0» appears on the display.

=1 = s
SLJu 5L¢u
(e
(@) @Yoonane
(0:) O -




- -

Full scale adjustments.

When «0» has appeared on the display, apply to terminals 7 and
8 a reference signal supplied by a suitable calibrator (class 0.05
or higher).

Turn potentiometer 2 (see fig. 6) until the desired value is shown
on the display.

Replace the panel (see «A» fig. 3) or close the instrument after
having replaced the printer circuit board into the cabinet (fig. 4).

7. OVERALL DIMENSIONS AND PANEL CUTOUT.
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