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Weerawoot Kanokbannakorn 2008: The Studies of Voltage Sags Correlations between
Transmission and Distribution System. Master of Engineering (Electrical Engineering),
Major Field: Electrical Engineering, Department of Electrical Engineering.

Thesis Advisor: Associate Professor Trin Saengsuwan, Ph. D. 106 pages.

Recently, both electrical utilities and their customers increasingly concern in power
quality problems due to increasing in the number of sensitive equipments in the power system
such as computers, motor drives, electronics devices, etc. These problems mainly cause
damaging or leading to malfunction of voltage sensitive equipments. Power quality meters are
employed to monitor and record these power quality events. Then, these recorded data is used to

analysis and assessment to protect and improve power quality.

The voltage sag or dip is one of the most concern problems. A sag event is a short
duration reduction in rms voltage, which is caused by short circuit and starting of large load in

the power system.

This research aims to study the correlations of voltage sags occurred in between the
transmission system and the distribution system. Rotchana substation of Provincial Electricity
Authority (PEA) network has been selected as the case study. It receives power from 115 kV
transmission systems and distribute to customers in 22 kV distribution systems. The studied
network is simulated by computer program and voltage sags data in 2006 are used for analysis.

In addition, contours of voltage level are created to forecast sag events.

Student’s signature Thesis Advisor’s signature
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BIBINC2: Sags/Swells

RMS trend for sag/swell #291 at P1: 7/12/2549 0:19:56
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RMS trend for sag/swell #286 at P1: 7/12/2549 0:19:54
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RPW: Sags/Swells
RMS trend for sag/swell #298 at P1: 7/12/2549 0:19:10
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BNL: Sags/Swells
RMS trend for sag/swell #277 at P1: 7/12/2549 0:20:49
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RCNOUTT1: Sags/Swells
RMVS trend for sag/swell #311 at P1: 7/12/2549 0:20:39
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115.0 [kV], 50.0 [HZ]
100.0 [MVA]
Z1=06+i2.916

(M) LVUIaDI

u

[source3R] Three Phase Voltage Source ...

[source3R] Three Phase Voltage Source ...

[source3R] Three Phase Voltage Source ...

Infinite: Bus 7 Mo

Zerg Seq. differs from Pos. Sed. 7 [vag

‘oltage Input Time Constant 0

-

-

Impedance Cata Format: R+¥ Walues -

|Configuration j |Pos'rtiva Sequence Impedance j |Zer0 Sequence Impedance ﬂ
Source Mame BB Impedance Impedance
Baze MWA (3-phase) 100.0 [MvA] Fhase angle Phase angle
Base Voltage (L-L, RMS) 115.0 [k] Resistance 06 Resistance 0.481
Bage Freguency 50.0 [Hz] Reactance 2.916 Reactance 2726

Graphics Displey Single line view  *
Dizplay details 7 es -
Ok Cancel | Helg.. | Ok Cancel | Help... | QK | Cancel Help....
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[newpi] Coupled Pi Section Transmission Line [newpi] Coupled Pi Section Transmission Line
|Ma|n Configuration j |R,){‘El Diata (P.LL) j

T-LIME MAME

[soopz
[tooom

Entet Imped Sadmit. Dats in:
Matminal Pl or Coupled Pl Model:
Line Rated Fregquency

Line Length

Enter 0 Seq Data, or Estimate:

Graphics Display

Cancel | Help |

.

Rated Voltage L-L

[1sope)
[100opva)
[0 00000329858 PLm]
[0 000002024157lpun]
(o Do00008707380p]
[0 0000017641 dipun]
[ 0.000010052174fpuin]
[0 000000273588 ]

MY A for Al Phases

+ve Seq. Resistance

+ve Seq. Inductive Reactance
+ve Seq. Capacitive Susceptance
0 Seq. Resistance

0 Seq. Inductive Reactance

0 Seq. Capacitive Susceptance

Cancel | Help... |
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40.0 [MVA]
B #2\( / B
c 150KVl | C

22.0 [kV]

IBIEREREN

[xfmr-3p2w] 3 Phase 2 Winding Transformer

[xfmr-3p2w] 3 Phase 2 Winding Transformer

|Conf\guraﬁnn ﬂ

Transformer Name T2

[wopma
E
[
T
Icieal Transfarmer hadel Mo -
[oooos2ip
[oooapr

3 Phase Transformer MA
Base operation frequency
wiinding #1 Type

winding ¥2 Type

Detta Lags or Leads Y

Positive sequence leakadge reactance

Mo logd losses

Copper losses

Tap changer on winding #2 -

Graphics Display Single line (circles)  w

Display Details? Mo S
oK Cancel | Hela... |

|\N\nd\ng Voltages j

1150 [kv]
220 [kV]

Winding 1 Line to Line voltage (RMS)
Winding 2 Line to Line voltage (RMS)

Cancel | Help...
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[tpflt] Three Phase Fault

[tpflt] Three Phase Fault

[tpflt] Three Phase Fault

|Configuraﬁnn

Fault Type Control

Clear possible st any currert?
Iz the Neutral Grounded?
Graphics Display

Curtent chopping limit

o |

Cancel |

=
Intetnal =

Mo hd

es i
Single line view -
0.0[kA]

Help.... |

=
0.001 [ohm]
1 .0EG [ohm]

|Fau|t Resistances

Fault ON Resistance
Fault OFF Resistance

O, Cancel | Help.... |

|Fau|t Type
Is Phase A in Fault?
Is Phase B in Fault?
Iz Phase C in Fault?

Is this Fault to Meutral?

o |

Cancel |
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Mo hd
o i
Wes -
Help.... |
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MWHUINA 5 2sauyalionadalesaula

1 [ A A
ALTIAU V IUD E=1 D

Z +7Z

Tl F1
= (48)
ZSI+ZT1+ZF1
o £ a
davvsniaaasau
z >—|—| Z »—I? i
E v,
_| Zs l__l Zy |_T| Zp, )J
v
Zs Zyy ? Zy,
\
a A a o 2 a
MNHUINN 6 'Nfl)ﬁﬁﬂyalu@lﬂﬂﬁﬂjﬂﬂﬁﬁqu‘lﬁaﬂﬂu
v o w v o w v o w J
FUNTUIIAUAIAUUIN, UITIAUAAUAUUASUTIAUAIAUTUY ﬁf)
(ZFO+ZF1+ZF2)+(ZSZ+ZT2)+ZT0+3R (49)

V=
1 (ZSI+ZSZ)+(ZT0+ZT1+ZT2)+(ZF0+ZF1+ZF2)+3R
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ZSZ +ZT2

V —
2 (ZSl+ZS2)+(ZTO+ZT1+ZT2)+(ZF0+ZF1+ZF2)+3R (50)

Z,,+3R

V —
0 (ZS1 +ZS2)+(ZTO+ZT1 +ZT2)+(ZFO+ZF1 +ZF2)+3R (51)

aumsusaeulane, usedumaiitazussaumad Ao

— (ZFO+ZF1+ZF2)
! (ZSI+ZS2)+(ZT0+ZT1+ZT2)+(ZF0+ZF1+ZF2)+3R

(52)

V=gt az(ZerZT1 )+a(ZS2+ZT2)+ZTO+3R .
' (ZSI+ZSZ)+(ZTO+ZT1+ZT2)+(ZF0+ZF1+ZF2)+3R

a(ZSI +ZT1 )+a2(ZSZ +ZT2 )+ZTO +3R
Ve=a- (54)
(ZSI +ZS2)+(ZTO +ZT1 +ZT2)+(ZF0 +ZF1 +ZF2 )+3R

aumsusanusznialaed, nssdusennaadFuazussdusennaunadio e Z.=0 Ao

(_az . Zy¥3R-Zy-Z, j
v _p Lo +Llo,+2, +2, ,+Z  +3R

(55)
A V=V 3™ NE]
V -V =V :(az—a)(l_ (ZS1+ZT1)_(ZS2+ZT2) (56)
PO B\ Zy+Zy+Zy 42y + 2, +3R
Z.,+3R-Z, -7,
a_
Ly+Z,+2Z +Z ,+Z,  +3R (57)

c VAT Ve \/g
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Zg, z,

!
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FO

MWEUINA 7 15auyaiomnadalsdounaasan

v o w v o w v o w J
FUNTUIIAUAIAUUIN, UITIAUAAUAULUASUTIAUAIAUTUY ﬁf)

ZSI(ZSO +ZS2 +ZFO +ZF2)
(ZSO +ZF0 XZSI +ZS2 +ZF1 +ZF2 )+(ZS1 +ZF1 XZSZ +ZF2)

V=1

— Zsz(Zso+ZFo)
’ (Zso +ZF0)(251 2ot Lt Zp, )+(251 +ZF1XZSZ +ZF2)

Vo= ZSO(ZS2+ZF2)
’ (ZSO +ZF0)(ZS1 +ZtZptZp, )+(251 +Zp, Xzsz +ZF2)

aumsusasulane, usedumaiitazussaumad Ao

V =1+ (Zsz_ZS1XZS0+ZF0)+(ZSO_ZS1XZS2+ZF2)
! (Zso +Z g XZSI tZ Lt Ly, )+(Zs1 +Zp )(Zsz +ZF2)

V o=a*+ (azsz_azzm)Zso+(Zso_a2251)Zsz
’ (Zso +ZFOXZS1+ZS2+ZF1+ZF2)+(ZSI+ZF1XZS2+ZF2)
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(58)

(59)

(60)

(61)

(62)
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V —aq+ (a2252_aZs1)Zso+(Zso_aZs1)Zs2

63
‘ (Zso +ZFOXZS1+ZS2+ZF1+ZF2)+(ZS1+ZF1XZSZ+ZF2) ©

aumsusanusznialaed, nssdusennaadFuazussdusennaunadio e Z.=0 Ao

(Zsz _251 )(Zso )+(Zso _251 )(Zsz)

1+
V _y -V = (Zso)(251+zsz)+ZS1Zsz (64)
4~ V5=V ap NG
Vp=Ve=Vpe=0 (65)
. _(Zsz_251xzso)+(zso_251xzs2)
V _V =V = (ZSOXZS1+ZS2)+ZSIZSZ (66)

c "a=Veu™ ﬁ
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