A1SaS19IUN1zI1elnnuudgssgaviaSavALtialWwluuu
AssaMucNiBansaiussuuTIlnguUUSIRgalaal BB UNASW
Islanding Detection in Distributed Generation Connected

to Radial Distribution Systems Using Passive Techniques

7 -7 o o o’ o r—J o’
sSunN qfujau'sﬂu LA ARDNLBYY AYUSATNIA
MAMAITAFMNTSNINTN AUSIAINSSNANERNS NVANINURUNWYASATENS TN IAUNILIU

Email : tanat.boo@pea.co.th,dulpichet.r@ku.ac.th

unAqgio

UnaEEUMIRTIRTUAzane INuDUas (Islanding) eaiA3asrfia i LUDNZas
(Distributed Generation; DG) idausaAussuusmhelninuuuisifoa (Radial) InalH35 unadnaneld
nydiRnwasinaniuszun i finnsneiy iultswnsy DIGSILENT PowerFactory Wne@nmandusns
Tnihluaanzdaag a anifeusiaves DG vaziA Islanding anduthwasenalUAezimanuaanTg
wazdodrinvesadiamumudarmunvssnsiinduniinig (ia.) wisnWeuiSadileeiumsaaln
wUBaszBfinunadv (Passive Anti-Islanding Protection) 2 #5in fidiaus i 31a8n59a308m51A13
Waruwaswaenudisia 81R (Rate of change of frequency relay %38 ROCOF) way3iatingiaduy
NS WISFULIAADY SWa 78 (Vector Shift telay w38 VS) foantnAnsvina i ldundasnzi e
ﬂﬁ”uﬂ@ﬁaﬁmummsLﬁ‘}’j'awiaszuﬂmﬂmzﬂw%wm AN, Wipl#nnsnIadunae Tslanding ¥98 DG
dulUegeauysal

ory

M3 kuUdase Ww3aemlaANLUUATEANSRY S1adRTIRTUNMATWINULAEDY Siad
AFIRVUDAIINTU AU LY a9UR9ANND

' Abstract

This paper presents the islanding detection in Distributed Generation (DG) connected to
radial distribution systems using passive techniques. DIgSILENT PowerFactory program is used
for dynamic simulation of DG at different load levels during islanding. The electrical transients at
Point of Common Coupling (PCC) are used to analyze detection ranges of the conventional protective
relays installed according to the Provincial Electricity Authority (PEA) Grid Code. Next, the results

are compared with those of the proposed passive relays which are the Rate of change of frequency
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(ROCOF) relay (81R) and Vector Shift (VS) relay (78). Finally, the analytical results are concluded to
rectify the PEA grid code in order that islanding of DG can be detected flawlessly.
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figunuen i Boinasiigediu wazansiaaielaalnin
yualnguielngd 1wy Iselninduiu wasiivndes
FagasasuanmAlszoTy Feiuszonaded
uleny auayuNAsUNANNY Funsiugelnin
annguanFBNAENIN (Very Small Power
Producer 38 VSPP) lnarinualideulaadniy
seuulninvasmsindiesndne fuSanalnin
fisugoliiAu 10 MW salasens denalitlaqriud
VSPP @ausiadnAuseuulndinues ana.fusiuay
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suussancetwilymiineadiinduluaeds
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KV vihmsdlaasaseaniiiawndesnead dawaliszuy
n3anan (Main Grid) Bsisne lunsdid DG avs
wgpeananszuulihmudernueses nna. [1]
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wazdeansiaseanainszuulaviuiaed Tiudans
YIRS TRNFN kAT IUATIINTaY LD
muANNILEeaNsaves DG lusunansisly
Tuunanufazfiansanens3agdaeiung
Anazanslwuudaseaiaunadi asainde
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AN31eN 6 LafsANnankazANsaslnuey DG

RN RLER
Hous akgﬁp DG |AP=BP | (AP/P)
e e vw) | (vw) (%)
1,00 11.20 6.35 485 76
2.00 10.20 6.3 3.90 62
3.00 9.55 6.35 3.20 50**
4,00 9.40* 6.1 3.30 54
5.00 9.60 6.25 3.35 54
6.00 10.82 62 462 75
7.00 11.20 6.4 4,80 75
8.00 11.50 6.4 5.10 80
9.00 12,30 65 5.80 89
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mastangudandudngeund anduiile CB iDln
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FIIANTANEANNRTTIATIY U UTIeATAR
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Rawane snzAanudiinninanassuees DG
yauzanalnuuudas:

3. Jwadiaeiunvzuaiiiu (Over current relay)
Tiiansnsansaduasdnieasluaedeszoy 115
KV waz Islanding 16 Toefisnvazidundiail
- nadiinanasasasiy (SLG) Siadifuanszue
WaIULANAAIRTTIAT N 226 A LazE sy
ATTWANTFTIAN 0 A esaniimsuanaifoas
AUTTRINTIUY 115 KV way 22 kV
- AURaNTEka AUz AnAY Islanding $1a¢l
Wiudn 311 A esliifernnmarinauvedsiad

55 MsANMNanDUaUDITRY3IadlaeUmD
asanglnuuudase

dasawmanisal Islanding laeanasasiag CB
fitfd 115 KV (Slack Bus) #13unifi 1 lnuutiansdl
Anw iy 2 A3l Ao Paean Light Load fivaan
4.00 4. (9.4 MW) wazga9ian Peak Load fivnan
22.00 u. (14.91 MW) lagls DG AnalWidnszuui
6.5 MW 19 2 36l FIHANMINOUFUDVDISIAE
Doatiuldun Aaseusediy yuvowseiy Al
wazdnIIATWABLLU AN RERSFIAINT 11

ey 12

L | TT T T T T T [ al
I I I
I I : I
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1 S N Y [
1.02 i i
I I I
I I I
100 H———— -t e I
| i 1084 | |
| | 099 pu | |
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DG Bus 22 kV: Line-Ground Voltage, Magnitude A in p.u
DG Bus 22 kV: Line-Ground Voltage, Magnitude B in p.u
DG Bus 22 kV: Line-Ground Voltage, Magnitude C in p.u

1.00

0.00

-5.00 L
-0.100 1.118 2.337 3.555 4773 [s] 5.992
DG Bus 22 kV: Line-Ground Voltage, Angle A in deg
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5200 220005 S
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|
1
|

48.00 H

46.00 H
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| |
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| |

42.00 1 1 | L I
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DG: Electrical Frequency in Hz
X=0.000s

040 q—==—~= T [t T === 1
1 l I 1 1
| | | 1 |
0.000 /s | | 1 1 1
0.00 = T . 1
| | | I 1
1 1 1 1 1
040 Ho——— | 1 ___ [ 1 [ JI

I
! ROCOF -1.760 HZ/s nelu2ms |
080 H—————| +—————— ———— to——— ———— 4
1 1 1 1 1
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DG Bus 22 KV: Line-Ground Voltage, Magnitude C in p.u
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DG Bus 22 kV: Derivative of El. Frequency in 1/s
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35197 7 ApesnnIfiesne i disiagie 4
3fln m3adnldvmeiin Islanding AN AP fnee
Aawe -100% B9 100% taeil AQ = 0

Power | fvafimedmelaiih melunan 200 ms
Imbalance | frequency | Voltage | ROCOF | VS
AP (%) relay relay relay relay
100 48.991 0962 | 2.347 | 8.192
90 49.108 0967 | 2.122 | 7.410
80 49.213 0971 | 1.895 | 6.620
70 49.316 0976 | 1.665 | 5.821
60 49414 0980 | 1433 | 5.013
50 49.509 0984 | 1.199 | 4.197
40 49.604 0.987 | 0963 | 3.373
30 49701 0991 | 0.725 | 2.541
20 49.799 0994 | 0485 | 1.702*
15 49.8%4 099% | 0364 | 1.279
10 49.899 0997 | 0.243 | 0.854
5 49.951 0998 | 0.118 | 0417
0 50.00 1.000 0 0
B 50.050 1.002 | 0.117 | 0419
-10 50.102 1.003 | 0.245 | 0.861
=1 50.154 1.004 | 0.368 | 1.295
-20 50.206 1.005 | 0.491 | 1.729*
-30 50.310 1.008 | 0.739 | 2.604
-40 50.416 1.010 | 0.988 | 3.485
-60 50.622 1012 | 1.238 | 4.372
-60 50.629 1.014 | 1.488 | 5264
-70 50.737 1.016 | 1.740 | 6.162
-80 50.845 1.018 | 1.992 | 7.064
-90 50.954 1.019 | 2.245 | 7.972
-100 51.063 1.020 | 2498 | 8.883
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