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UNG DUNG PHAN MEM PSCAD XAY DUNG MO HINH MO PHONG
SET PANH PUONG DAY TRUYEN TAI PIEN CAO AP

Nguyé&n Trung Thoai”
Truwong Cao dang Cong Thirong mién Trung

Tom tit

Bai bdo sir dung phian mém PSCAD xdy dwng mé hinh md phong sét danh dwong day
truyen tai dién cao ap doi voi hai triong hop: dwong day truyeén tdai c6 mgt day chong sét (DCS)
va dwong day truyén tai c6 hai DCS. Sau dé tién hanh mé phéng, tinh todn va phan tich mirc dé
chiu sét khi: sét danh dinh tru, sét danh khodang vuot day chong sét (DCS) va sét danh dwong
dady truyén tai trén khong (PDK), cudi ciing dwa ra cdc gidi phdp hop Iy dé nang cao tinh ndang
chiu sét ciia dwong day truyén tdi.

Tur khoa: Bdo vé sét danh, mirc dé chju sét, day chong sét, dwong ddy truyén tai trén
khong.

Abstract
Application of PSCAD software to build the lightning simulation model
for high voltage transmission line

This paper uses PSCAD software to build the lightning simulation model for high voltage
transmission line in two cases: the transmission line has a single lightning shielding wire (LSW)
and the transmission line has double lightning shielding wires. Then proceed to simulate,
calculate and analyze lightning withstand level when: lightning strikes on the top of the tower,
lightning strikes over the lightning shielding wire and lightning strikes the overhead
transmission line. Finally, the paper proposes some possible solutions to enhance the lightning
protection performance of the transmission line.

Keywords: Lightning protection, lightning withstand level, lightning shielding wire,
overhead transmission line.

1. Mé dau

Viéc str dung duong day truyén tai cao ap dé truyén tai dién nang di xa ngay cang tro
nén pho bién ¢ nhiéu qudc gia trén thé gisi trong d6 co6 Viét Nam. Sy cb sét hai d6i véi
dudng day truyén tai cao 4p ¢ anh huong rat 16n ddi vai van dé an ninh ning luong va thiét
hai kinh té. Vi vay, xay dung mo hinh md phong sét danh duong day truyén tai dién cao ap
trén phan mém PSCAD (Power Systems Computer Aided Design) s& gilp cho viéc tinh
toan cac treong hop sét danh dugc chinh xac, tir d6 c6 dugc co so du liéu quan trong gop
phan dang ké dén cong viéc nghién ctu, thiét ké va quy hoach hé thong dient™.
2. Ni dung nghién caru
2.1. Phin tich bai toan thuc té

Bai bao tinh toan duong day truyén tai 220kV mach don hai ngudn cung cap lam vi
du, d6 dai toan tuyén 104.13km, bao gém 272 tru, bao vé chdng sét cho dudng diy dung
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mot DCS, trong d6 doan duong day gitra khoang tru 114# ~ 122# c6 d6 dai 2.458km di qua
khu vuc mat do sét cao, thuong xay ra su ¢ ngat mach (dugc dé xuét cai tao lap hai DCS
dé nang cao tinh nang chiu sét). Tham s6 tinh toan nhu bang 1, mat do dién cam cua try
0.5(uH/m); dién tro ndi dat 10Q; day dan loai LHAGJ-400/50; day chdong sét loai

GJX-100%1,
Bdang 1. Tham $6 clia dwong day va tru
Po ,, bo Po _, bo
, ’ Khoang | cao , ’ Khoang | cao
Tht . cao Tht : cao
Loai tru vuot treo Loai tru vuot treo
tu tru tru N tu tru tru A
(m) (m) day (m) (m) day
(m) (m)
113 | LUYJ5 15 391 13.5 119 LUZ5 16 227 13
114 LUz7 24 348 21 120 LUZ5 20 303 17
115 LUZ5 16 195 14 121 LUZ6 24 359 21
116 LUZ5 16 265 13.5 122 LUZ6 16 322 13.5
117 LUZ5 20 205 17 123 | LUYJ6 15 313 12
118 | LUYJ5 15 234 14

2.2. Xay dwng m6 hinh mé phong
Cin ¢t vao phan tich va dic diém doan duong diy néi trén vé duoc so do mod phong
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Hinh 1. So @6 mé phong khi sét danh dinh tru
2.2.1. M6 hinh mo phéng dong dién sét
Trong bai bao vi¢c 1ap mo hinh mé phong dong dién sét dugc ap dung theo cong thirc
(1) va hai chi s§ dong dién sét dwoc chon 1a 2.6/50ps ™
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Trong d6: lobién d6 dong dién sét; o, P 1a hai hé s6
So dd khdi mo phong dong dién sét trong phan mém PSCAD nhu hinh 2
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Hinh 2. So' do khoi md phong dong dién sét Hinh 3. Hinh dang dong dién sét trong
mo phong
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2.2.2. M hinh mé phéng ngudn di¢n
Hai dau hé thong dién dugc md phong bing ngudn dién ap twong dwong va léch pha
mot goc 30°, trong phan mém PSCAD m hinh mé phong ngudn dién nhu hinh 4
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Hinh 4. M6 hinh nguon di¢n Hinh 5. M6 hinh mé phong tru

dién

2.2.3. M0 hinh m6 phéng tru di¢n

D0 cao cua cac tru trong doan duong day khao sat khong vuot qua 30m, do do trong
tinh toan (dic biét 13 tinh toan phong sét) thong thudng ap dung mé hinh tham s dién cam
tap trung dé mo phong tru dién, dién cam twong dwong trén mdi don vi chiéu dai cua tru 1a
0.5(1H/m). M hinh mé phong try dién trong phan mém PSCAD nhu hinh 503571,
2.2.4. M6 hinh mé phéng dwong day

Mo hinh mé phong dudng diy ap dung mo hinh tham s bién tan. Trong phan mém
PSCAD, mé hinh tham sb bién tin duong day nhu hinh 6, so d6 tham sb két ciu tru va
duong day nhu hinh 7.
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Hinh 6. M6 hinh tham sé bién tan dwong dady ~ Hinh 7. So do tham sé két cdu try va
duong day

2.2.5. M6 hinh mé6 phéng cach dién

Viéc mo phong dong ngét cach dién dugc thuc hién thong qua viéc khéng ché dién
ap, phan doan phong dién cach dién dua vao phuong phap giao nhau, trong d6 duong dac
tinh dién ap phong dién dugc xac dinh bdi cong thie (2)#357 Trong PSCAD, cach dién
lam viéc binh thuong nhu hinh 10, cach dién phong dién nhu hinh 11.
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Hinh 9. Duong ddac tinh cach dién V-S Hinh 10. Cdch dién Hinh 11. Cdch dién
lam viéc binh thuong phong dién
2.3. Phan tich mirc d chiju sét cac trueong hgp moé phong sét danh
2.3.1. Khi sét danh dinh tru
Lap mo hinh mé phong sét danh dinh try trong hai trudng hop: dudng day truyén tai
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c6 mot DCS va duong day truyén tai o hai DCS voi khoan tru 114°~122% | két qua phan
tich mtc d6 chiu sét nhu bang 2 va hinh 12. Qua d6 cho thay mirc d6 chiu sét trung binh
duong day truyén tai c6 mot DCS va duong day truyén tai c6 hai DCS lan luot la:
120.6317kA va 149.0835KA (tang 23.59%); Nguyén nhan lam tang mic do chiu sét 1a do:
Trong truong hop duong day cd hai DCS khi ¢6 sét danh dinh try hai DCS c¢6 tac dung phan
dong t6t hon mot DCS, két qua 1am giam dién thé dinh tru, din dén hiéu dién thé hai dau
chudi cach dién ciing giam, tir d6 nang cao dugc tinh ning chiu sét ciia duong day.

Bing 2. Két qua phan tich mite dé chiu sét khi sét danh dinh try

Th Loai try cali(iru K:s:;g t]?e(; Cdag;/ Mot DCS Hai DCS
tw try (m) (m) (m) (kA) (kA)
114 LUz7 24 348 21 107.5436 143.6035
115 LUZ5 16 195 14 127.0005 149.8187
116 LUZ5 16 265 135 127.0097 150.3414
117 LUZ5 20 205 17 116.1829 148.5877
118 LUYJ5 15 234 14 130.1572 156.3409
119 LUZ5 16 227 13 127.0282 155.8794
120 LUZ5 20 303 17 116.1737 148.3108
121 LUZ6 24 359 21 107.5713 139.5423
122 LUZ6 16 322 135 127.0189 149.3266
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Hinh 12. So sanh mitc do chiu sét khi sét
danh dinh try
2.3.2. Khi sét danh khoang vuot DCS

Khi sét danh khoang vuot DCS mirc d§ chiu sét trung binh trong hai truong hop:
duong day truyén tai c6 mot dady DCS va duong day truyén tai ¢d hai DCS lan luot 1a
85.4277kA va 103.8193 (ting 21.53%) nhu bang 3 va hinh 13. Két qua mé phong cho thay
khi sét danh khoang vuot DCS mirc d6 chiu sét giam dang ké so véi truong hop sét danh

Hinh 13. So sanh mirc do chiu sét khi sét
danh khoang vuot DCS

dinh tru.
Bing 3. Két qua phan tich mite dé chiu sét khi sét danh khodng viegt DCS
Thi Loai tru ca]z(iru K:E:[]g t?e(i) (;Z(; Mot DCS Hai DCS
tur try o - : 7 kA
r try (m) (m) (m) (kA) (kA)
114 LUZ7 24 348 21 80.9374 98.1453
115 LUZ5 16 195 14 85.3219 112.5442
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116 LUZ5 16 265 13.5 89.2444 101.6068
117 LUZ5 20 205 17 83.3683 100.2293
118 LUYJS 15 234 14 90.2296 116.4672
119 LUZ5 16 227 13 86.1832 104.0066
120 LUZ5 20 303 17 84.2449 99.6379

121 LUZ6 24 359 21 82.2449 97.9148

122 LUZ6 16 322 13.5 87.0751 103.8220

Tir cac két qua phan tich trong bang 2, bang 3, hinh 12 va hinh 13 cho thay: Cac tru
c6 chiéu cao cang l6n hon thi mirc &6 chiu sét s& nho hon, nguyén nhén 1a do chiéu cao cua
tru cang tang thi kha ning thu sét cua duong day truyén tai va try dién cang Ién, mat khac
khi sét danh dinh tru dong dién sét truyén dén dién tré ndi dat gay ra soéng phan xa am phan
hdi vé dinh tru va cac xa cua try 1am cho dién thé dinh tru va cac xa ting 1én, dé gay ra sét
danh nguoc.

2.3.3. Phan tich mirc d§ chiju sét khi sét danh khoang vwrgt DPDK

Tir bang 4 va hinh 14, c6 thé thiy trong truong hop dudng day truyén tai cd hai DCS
khi xay ra sét danh khoang vugt DPDK murc d6 chiu sét tang 0.46kA. Truong hop nay murc
d6 chiu sét c6 ting nhung khong dang ké so véi cac trudng hop sét danh khoang vugt DCS
va sét danh dinh try. Két qua mo phong ciing cho thay khi sét danh khoang vugt DCS hoic
sét danh dinh tru mc d6 chiu sét dat dén hang tram kA, nhung khi sét danh truc tiép PDK
mtrc do chiu sét chua dat dén 10kA. Tham chi déi véi dong dién sét c6 bién do nho, mot khi
da vuot qua hé thong che chin va danh truc tiép vao PDK ciing c6 thé gay ra phong dién bé
mat cach dién.

Bidng 4. Két qua phan tich mite dé chiu sét khi sét ddanh khodng virgt DCS

Thi Loai tru ca]Zg‘[)m K:Ei?g t]?e% ‘;a; Mot DCS Hai DCS

e g (m) (m) (m) (kA) (kA)
114 LUZ7 24 348 21 5.91 6.37
115 LUZ5 16 195 14 5.91 6.37
116 LUZ5 16 265 135 5.91 6.37
117 LUZ5 20 205 17 5.91 6.37
118 LUYJ5 15 234 14 5.91 6.37
119 LUZ5 16 227 13 5.91 6.37
120 LUZ5 20 303 17 5.91 6.37
121 LUZ6 24 359 21 5.91 6.37
122 LUZ6 16 322 135 5.91 6.37
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Hinh 14. So sanh murc do chiu sét khi sét danh khoang vuot DDK

2.3.4. Bién phap nang cao tinh ning chiu sét PDK

Tir nhitng két qua mé phong trén cho thay, néu trong khoang try tir 114# ~ 122# duoc
cai tao thanh hai DCS thi muc d6 chiu sét cia duong day s& dugc nang 1én dang ké. Tuy
nhién néu van gitr mot DCS thi can thiét phai co cac giai phap hop 1y dé nang cao tinh ning
chiu sét ciia duong day nhu: giam dién tré ndi dat (R,q) hodc ting s6 bat cach dién. Trong
phan nay phan tich tru dién 1194 1am vi du.
2.3.4.1. Giam dién tré noi dat

Khi giam R4 cta try: dong di¢n sét qua tru tdng 1én, tding kha nang phan dong; dién
thé dinh tru giam, dan dén giam hiéu dién thé trén 2 dau chudi cach dién, tir d6 nang cao
dugc tinh nang chiu sét duong day. Két qua mé phong hinh 15 cho thiy khi Ry giam tir
20Q dén 5Q: mic do chiu sét ting tir 101.5227kA dén 146.8881kA, tang 44,69%. C6 thé
thdy giam R,q cua tru 1a phuong phap hiéu qua dé ting tinh ning chiu sét DPDK khi duong
day chi c6 mot DCS.
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Hinh 15. Mirc dg chiu sét khi thay déi dién ~ Hinh 16. Mikc dj chiu sét khi ting sé bat
tré noi dat cach dién

2.3.4.2. Tang s6 bat cach di¢n

Duy tri cac diéu kién khong thay doi, khi ting s6 bat cach dién cho PDK mtrc do chiu
sét cling tang 1én, két qua mo phong hinh 16 cho thay khi ting mot bat cach dién mic do
chiu sét tuong Ung cling tang lén 5.24%.
3. Két luan

- DCS ¢6 anh huong I6n dén mic do chiu sét cua duong day truyén tai, trong truong
hop duong day truyén tai ¢6 hai DCS, khi sét danh dinh try va khi sét danh khoang vuot
DCS mirc d6 chiu sét tang lan luot 1a 23.59% va 21.53% so vai duong day truyén tai c6 mot
DCS.

- Chiéu cao cua tru dién c6 anh huong Ion dén tinh ning chiu sét cia dudng day
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truyén tai, chiéu cao cua tru cang ting thi kha nang thu sét ctia dudng day truyén tai va tru
dién cang 16n dan dén kha ning chiu sét giam.

- Ngoai ra néu giam R,q hoic ting s bat cach dién ciing 1a mét trong nhitng giai phap
mang lai hi¢u qua cao trong viéc bao vé sét danh duong day.

Tur nhitng két qua phan tich trén, c6 thé thiy thong qua md phong ta xac dinh duoc
murc do chiu sét cua dudng day truyén tai cho ting trudng hop cu thé trong thuc té. Pay
cling 1a co s& dy liéu hitu ich dé nhitng nha nghién cuu, thiét ké tham khao khi tinh toan,
chon lya phuong 4n bao vé chéng sét cho duong day truyén tai, dam bao tinh kinh té va ky
thuatd
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