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TOM TAT

Bai viét nay thdo ludn vé cdc bwéc cdn thwe hién dé thu dwoc
nhirng théng sé tinh todn cdn thiét dé dai dién cho mé hinh chéng sét
van trén co s¢ mé hinh phu thudc tdn sé dwoc dé xudt béi nhém
nghién citu ciia IEEE trong mé phéng qud do. Phdn mém EMTP dwoc
str dung dé€ mé phéng sw lam viéc ctia chéng sét van trong sudt qud
trinh qud dé dién tw trong hé théng dién. Cdc mé phdng dwoc thwc
hién khi cé sét ddnh trén dwong ddy truyén tdi cia ludi dién trung thé,
dién dp dwoc ghi lgi tai thanh cdi 22kV va tai ddu cwe ctia chéng sét,
va dwoc biéu dién trén do thi bdng chwong trinh PlotXY trong EMTP.

ABSTRACT

This paper discusses the steps to be performed for deriving the
parameters needed to represent model of surge arresters based on
frequency dependent model recommended by the IEEE WG.3.4.11 in
transient simulations. The program EMTP (ElectroMagnetic Transient
Program) was used to simulate the performance of surge arresters
during electromagnetic transients on power systems. The simulation
was done when the lightning strikes on the transmission line of
medium voltage grid, the voltage was recorded at 22 kV bus and at
terminal of surge arrester, and were drawn by the PlotXY program.

1. Giéi thiéu

Trwéc khi mo6 hinh chong sét van dwoc

chéng & khu vuc xung sét, noi cac dong dién
sét tir 1kA dén 20KA xdy ra trong thoi gian rat

nhém nghién ctu cta t6 chirc IEEE dua ra,
Durbak da dé xuit mé hinh chdng sét van
téng quat (Durbak W.D., 1985). D6 1a mo6 hinh
chéng sét van phu thudc tin s6 dwgc thuc
hién bang cach chia nhé thanh nhiéu tré
khang phi tuyén tan s6 thip (Hinh 1).

Mbi dién tré phi tuyén phu thudc thoi
gian dwoc ngan cach béi cac bd loc thong
thap. R4t kho dé do lwong cac thong so thuc
nghiém dé tinh toan cac théng s6 cia md hinh
trén pham vi rong (m>2). Tuy nhién ddi voi
suw phoi hop cach dién, méi quan tim chinh la
sw xudt hién ctia hiéu &ng phia truéc nhanh

ngan, tr 0,5us dén 10ps. DSi véi pham vi nay
két qua tdt ¢ thé dat dwoc khi m = 2 va diéu
nay dan dén cadc mod hinh cta IEEE (Hinh 2)
(IEEE W.G. 3.4.11, 1992, tr. 301-309).

Hinh 1. M6 hinh téng qudt do Durbak

deé xudt
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Hinh 2. M6 hinh téng qudt do IEEE dé xudt

Nam 1999, Pincenti va Giannettoni trong
(Pinceti P. & Giannettoni M., 1999, tr.393-397)
da don gidan hoa md hinh chong sét van cua
IEEE. M6 hinh d6 dworc thé hién & Hinh 3.

: AN . AN .
Hinh 3. M6 hinh IEEE don gidn do
Pincenti va Giannettoni dé xudt

1

Trong mo6 hinh nay, hai dién tr& song
song v&i dién cdm dwoc thay thé bing mot
dién tré co gia tri rat 16n (khoang 1 MQ) dat
trén hai cwc diu vao. Muc dich cda dién tré
nay la dé giam bét dao dong trong qua trinh
tinh toan.

Gia tri dién cam dwoc tinh nhw sau (theo
Durbak W.D.,1985):

1V1/T _V8/20
Ll = : U n (qu )
4 V8/20
(1)

1 Vl/T _V8/20 1
L,=—""—U, =— H
0 12 V3/20 n 3 Ll(/u )
(2)

Trong dé:

Uy- dién &p lam viéc 1én nhat cia chong
sét van.

Vi/r2 - dién ap du (Residual voltage) ctia
xung dong dién sét 10 kA dang séng 1/T, ps.
Thoi gian gidm (T2) khong dwoc viét mot

cach ro rang bdi vi cic nha san xuit kKhac
nhau c6 thé st dung gia tri khac nhau. Piéu
nay khéng anh hwdng dén cdc mo hinh, béi vi
gia tri dinh cda dién ap dw trung véi sy tang
l1én ctia xung sét.

Vg 20- dién 4p dw ctia xung dong dién sét
10kA véi dang séng 8/20ps.

Thuc nghiém cho thdy mé hinh ch6ng sét
van do Pincenti va Giannettoni dé xuit cho
két qua rat tot so v&i cac kiém tra trén cac
chong sét van thwc ctia cic nha sdn xuit
(Pinceti P., Giannettoni M., 1999, tr. 393-397).
Trong bai viét nay ching t6i sit dung mo hinh
chdng sét van ndy. C6 thé md phong bang mot
s6 phin mém nhw MATLAB/SIMULINK
(Patne N R & Thakre K. L. ,2007, tr. 59-63),
PSCAD/EMTDC (Ntombela M & cs, 2005),
EMTP (Pinceti P. & Giannettoni M., 1999).

Phin mém qua dé dién tr EMTP
(Electromagnetic Transients Program) la mot
chwong trinh may tinh gitip cho viéc mo
phong qua trinh qua doé dién tlr, dién co va
diéu khién trong hé théng dién. Ciing nhw
nhiéu phan mém khac, EMTP ciing dwoc st
dung cho hoc tdp va nghién ctu véi ma
nguén ma, hoidc cho thwong mai. Trong mot
nghién ctu so sanh céng cu mo6 phoéng cia
phin mém EMTP va MATLAB (Meenu
Kanwar & cs, 2014, tr. 50-56), két qua cho
thdy phin mém EMTP cho két qua tot hon
trong viec mé phong qua trinh vat ly cua
dwong day tdi dién va tram bién ap con
MATLAB thuén tién hon trong dién t&r cong
sudt, xt ly tin hiéu va diéu khién. Trong bai
viét nay, phin mém EMTP dwogc chon dé mo
phong chong sét van véi mé hinh trén vi
EMTP dwogc danh gia 1a mot trong nhirng hé
théng chwong trinh dwoc qudc té sk dung
rong rai nhat d€ moé phong cac hién twong
qua dé dién tir trong hé thong dién. Viéc mo
phong dwoc thuwc hién trén phién ban 6.0 c6
ban quyén cia trwong dai hoc ky thuat
Ostrava, cong hoa Séc.
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2. Poi twong nghién ciru

boi twong nghién ctru la so d6 lwdi dién
phin phoi dién ap 22kV, tin sd 50Hz dwoc
cho & Hinh 4. Day dan st dung la dwong day
trén khéng ba pha 3xAC70, Xo= 0,396 /km
va bp=2,79.10-¢ (1/Q.km), chiéu dai thé hién
trén Hinh 4, phu tai 1,58MW va 1,02Mvar.

23km
56(:' Bus “ Load
22kV
Ccsv

Hinh 4. So do lwéi dién

St dung phian mém EMTP md phong
dién ap tai dau cuc cua chdng sét van va tai
thanh gop khi sét danh vao 1 day pha.

3. Mo phong va két qua

3.1. Cdc théng s6 cdn thiét cho qud
trinh mé phong:

Tré& khang dac tinh (Surge impedance)
cua dwong day dwoc tinh nhw sau:

Co
Trong dé:

Lo la dién cdm trén 1 don vi dai (H/km).
Co la dién dung trén 1 don vi dai (F/km).

Véi day AC70, Xo = 0,396Q/km va by =
2,79.106 (1/Q.km), tinh dwoc Lo = 1,261.10-3
H/km va Co = 8.885.10° F/km, do dé:

L
Z.=_|==376(Q
c= g =@

Trong phian mém EMTP, dwong day
22kV st dung mo hinh JMarti (ATP Theory
book, 2004) véi dwdng day trén khong, dién
tré sudt cua dat p = 50Qm. Sét dwoc méb
phong bang ngudn Heidler (ATP Theory

book, 2004) véi bién d6 10kA. So d6 mé
phdéng hé théng dién véi chong sét van dwoc
thé hién & Hinh 5.

Zc=376ohm

)

BUS

Source 22k
focady

"

Hinh 5. So dd mé phdng xung sét bang EMTP

Nhw da trinh bay & muc 1, ching toi st
dung mo6 hinh chéng sét van do Pincenti va
Giannettoni dé xuat, trong phan mém EMTP
so d6 mo phdéng dwoc thé hién & Hinh 6.

Hinh 6. So d6 mé phdng chéng sét van

Bang 1 1a thong s6 cia chong sét kim loai
dién hinh dworc st dung trong bai bao.

Bang 1. Dit liéu chdng sét van: Loai
variSTAR AZG (ArresterWorks.com)

1?1en bién |DPién ap dw véi dang song (V)
2P 4plam

am |2 1/5us 8/20ps
viec |Vhe¢

N dinh

1om mﬁ’c

hdt | 10kA |20kA |10kA |20kA
(kV)

27 22 96795|103437(81729|88371
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Tw bang ta cé:
Vu= 27KV

Vi/12= 96.795kV
Vg/20= 81.729kV

Ta tinh dworc:

V. =V, -
L =2 m Vo 196.795-81.729 o7 5 1430m)
4 Vg 4 81.729
V. =V, -
Loziu nziw.y:o,glll@ﬁ)
12 Vg 12 81.729

bé xac dinh dic tinh dién tré phi tuyén

Ao, A1 dwa trén dwong dac tinh V-1 thuc

nghiém do nhém nghién ctru ctia IEEE dwa ra
(IEEE W.G. 3.4.11, 1992).
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Hinh 7. Pwong ddc tinh V-1 dwa trén két
qud thwc nghiém cua nhom nghién ciru IEEE

Trong phan mém EMTP, dic tinh V-I cla
dién tré phi tuyén dwoc mo ta bdi phwong trinh:

[=B.Va

V&i B va q 1a cac hang sd.

Két hop phwong trinh phi tuyén véi

dwong cong thyc nghiém xac dinh dwgc gia
tri phi tuyén Ao, A; thé hién & bang 2.

Bang 2. Pac tinh V-1 st dung cho A, va

A1 trong mo6 hinh chéng sét van.

I (kA) Ao (kV) A1 (kV)
2.10¢ 65.6 50.5
0.1 78.9 63.8
1 85.2 70.1
3 89.7 74.7
10 96.7 81.7
20 103.4 88.4
2. Két qua mé phong

Str dung phan mém EMTP mo6 phdng cho
treong hop xay ra sét danh truc tiép vao pha
B gin chong sét van. Két qua dién ap 3 pha
trén dau cwc chdng sét van va trén thanh cai
dwoc vé béi ing dung PlotXY trong EMTP thé
hién & Hinh 8 va 9.

(ms) 20
(file Lightning+.pi4; x-var t) v:TERA V:TERB v:TERC

Hinh 8a. D6 thi séng 3 pha trong 20ms

T y U T T
0 0.1 02 0.3 04 0.5 (ms) 06
(file Lightning+.pi4; x-var t) v:TERA ERE W:TERC

Hinh 8b. Do thi séng 3 pha trong 0.6ms

Hinh 8. bién dp 3 pha tai ddu cwc chong
sét van khi sét xdy ra tai pha B.
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80+ T T T T T T T T T
0 4 ] 12 16 ms) 20
(file Lightning+.p; x-var t) w:BUSA v:BUSB viBUSC

Hinh 9a. D6 thi song 3 pha trong 30ms

| -
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0 01 02 03 04 05 (ms) 06
(file Lightning+.pk; x-var t) v:BUSA v:EUSE w:BUSC

Hinh 9b. D6 thj séng 3 pha trong 0.6ms

Hinh 9. Dién dp 3 pha tai thanh cdi khi

sét xdy ra tai pha B

C6 thé quan sat & hinh 8 va 9: Khi xay ra
sét danh truc ti€p vao pha B, dién 4p xung
kich tai pha B trén chéng sét van 1én téi 200
KV, con tai thanh cai thi thip hon, chi 120kV,
thoi gian xay ra rat ngin, chwa dén 1ms. C6
thé so sanh dién ap v&i treong hop khong co
chéng sét van, Hinh 10, 11. Khi d6é dién ap
xung kich tai pha B c6 thé 1én dén 1100KkV tai
diém bi sét danh va 650KV tai thanh cai. Bang
3 cho thiy chi tiét hon vé dién ap 16n nhat tai
cac pha trong 2 trudng hop cé va khdéng co
chong sét van. T két qua mo phong ta c6 thé
tinh dworc lwc dién dong tac dong 1én cac thiét
bi dién giip cho viéc tinh todn va lya chon
thiét bi phu hop.

T T T T T
0 (3 02 03 04 05 (ms) 06
(fle Lightning+.pid; x-var t) v:TERA V:TERB w.TERC

Hinh 10. Dién dp 3 pha tai diém bi sét
ddnh truc tiép (vao pha B) khi khéng c6 chéng
sétvan.

01

(e fy

-30 T T T T T
0 0.1 02 03 04 05 (ms) 06
(file Lightning+.pl4; x-var t) v:BUSA v:EUSB wiBUSC

Hinh 11. Dién dp 3 pha thanh cdi khi
khéng c6 chdng sét van

Bang 3. Dién ap 16n nhit & 3 pha tai dau
cuc chong sét van va trén thanh cai.

bién ap cuc dai (kV)
C6 str dung chdng | Khong str dung
sét van chéng sét van
Vi tri
bau bau
cuc Thanh cuc Thanh
chdng cai chong cai
sét van sét van
Pha A 88,2 56,1 478 208
Pha B 198,0 114,0 1095 643
Pha C 59,0 38,1 531 188

S603 (10/2017) |24




TAP CHi KHOA HOC YERSIN

4. Két luan

Bai viét da trinh bay qué trinh tinh toan
va mé phong chdng sét van dwa trén mo hinh
cia IEEE dé xuit. béng thoi viec mbé phdong
qué trinh qua do cua dién 4p tai dau cuc cua
chéng sét van cling nhw tai thanh cai cua
mang dién trung 4p dwoc thuc hién bang
phin mém EMTP. K&t qua mé phong giup xac
dinh dwoc anh hwdng cua sét lén luwdi dién,

hd tro cho viéc tinh toan, lwa chon thiét bi
phu hop va c6 cac bién phap giam thiéu thiét
hai do sét gay ra.

Trong thuc té, viéc kiém nghiém hién
twong sét trén dwong diy rat kho, vi vy voi
md hinh nay, nguoi thiét ké c6 thé thay doi
thong s6 ctia chong sét van dwa trén so liéu
thuwe, tir d6 lwa chon chéng sét van phu hop.
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