Assessment of Voltage Sag In
Medium Voltage Distribution System
In PEA. By Using GIS Map
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 To identify area of vulnerability Iin distribution system in
GIS map that use to be data for maintenance and system
Improvement for PEA.



Introduction
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. When load increase , PEA. construct new substation
transmission line and Improve existing distribution system

1 improve main distribution line first
1 improve branch line later
1 In customer section , there IS no Improvement




Introduction

nslwrrgugfina

PROVINCIAL ELECTRICITY AUTHORITY

[%]CMFlYB—Di -
CMF1YS-01 | “—————w=
TP1 =

AR

amilviGEenluad 6 (Fr9pa11)
CMF

el 54 s e 52

¢| SF6#T0 LGINADULRY

7-2-55
()

a1

. CMC5YS-102 [ I
eyl s g g 0. Usem NN U




Scope of work
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 study of voltage sag in medium voltage 22 kV PEA.
Distribution system

1 consider Chiang Mai 6 Substation ( CMF )
1 Using GIS. data base by ARC GIS program
1 Calculate short circuit current by DIgSILENT

1 draw AQV. By using Single line to ground fault and Voltage
sag /0%




How to draw AQV.
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1.Correct data both real distribution dispatch and GIS data

vﬂ!i AutoCAD 2007 - [DPower Quality Control Section 2553\52-Are

" File Edit View Inset Format Tools Draw Dimension Modify Window Help fifin uasdnns 2008 naslsl
||DB£\%E@9I=-€I®#&"W “EE XL ARQAR BRERT @mml\!&smm < | s STANDARD W « | St =
| = vanonn - [ S e L L T LT R T
— Bl da BRI TV = u e
v i | an 8
j, E z [] CMF1YB-01 CMFES-06 ; ;. =
g o » ~CMF1YS-01 Sownta L i
;s = TRd e REe
o & 26 MVA =
=1 5] =] CMF1BVE-01 e
~ [0\ SFe#TA LAINAAULTY AR
@|+ 6-2-55 @ SFE#4A UANADUL Y am Wi Fenlns 6 Gngnany B £
g 5 U 37_2_55 5 ¥y CMF _Z: e:: _::
5+ finds 28 w54 = PEE B gl ufisfle 52 Cﬁ&;i%;? -1
AR S wiuaedn CMF45-07 i/ 3 " B - ®
=l ag *, @
" [ M CMCEYS-102 l — ® e, @
= ' nlrmdaniug weinylszan duriug I sz mdaiug 5, 18
A N 1=l 1=] f —
- 1 aq I v, g
Al @& TN LALALAN E';n_ '
A -E‘” an TH. m.wa .
0 EERGE ATUUIN gmﬁ £734 Lacoaste y
W 4] b [ Model } Layoui1
I|Resturing cached viewports - Regenerating layout. :
llcommana: (™ i

[119.3075. 113.0221, 0.0000 ID P N LwT|[papER [




How to draw AQV.
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2.export data from GIS and import data to DIgSILENT
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Fault Calculation

EGAT CMC
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ISimulate fault in
s rEr distribution line 22 kV.




Determine AQV.
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1 22kV/A00V at substation to

@Hﬁ__z—!__ measure 230V side
- G JVoltage at this bus Is voltage
that all customer in

substation will meet during
evcs  Short CIrcuit.
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EGAT CMC

Single line to ground Fault

Vag 0.000 pu. 1 short circuit calculation at 22kV

A-G
] affect customer 230 V side
phase A-N and C-N

Vibg 0.992 pu.

P VVan 0.573 pu.
i \/bn 1.000 pu.
Vien 0.563 pu.




How to draw AQV.
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3.Calculate Short circuit cdrrent (Single line to ground)
each node refer-to IEC60909 (2001)



How to draw AQV.
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4.Determine voltage sag aﬂ low voltage 400 V side when
fault occur at medium voltage 22 kV. For each node.



How to draw AQV.
ﬂﬁﬁlﬂﬂ'}ﬁﬂuﬂ&m’lﬁ

5. FIND BdHNDARYGF AOV: ~
SUBSTATION

et
SIDE
Sag above the /
curve o 716PU (_) 707PU - 0.699PU  Sag below curve
@

Normal operation ~—

| A




How to draw AQV.
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(16.Draw AOV. In GIS. MAP
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I O N

km-circurt 21.24 35.92 75.84%
Fuse and Switch 36 52 69.23%
Transformer 205 310 66.13%
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Conclusion

y show prediction of voltage sag and area of
ity In distribution system . The AQV. In GIS. Map IS

gasy 1o IC

entify position In real area.

A The study show number of equipment in distribution system

(both PEA’s and customer’s equipment) that should take more

action.
JGIS Data

can be useful for maintenance and system

Improvement for PEA to reduce number of sag in network.



