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TOM TAT

Bai bdo nay dwa trén mé hinh nguon phdt xung sét, mé hinh bién tré oxide kim logi
(MOV), mo hinh khe ho phong dién khong khi (SG), mo hinh khe ho phong dién tu kich
(TSG) va thong so dién dp thong qua dé mo phong, so sanh, danh gid va rut ra cdc yéu
to anh huong den hiéu bao vé chong sét trén dwong nguon ha dp. Thong qua két qua mo
phong, bai bdao dé xudt phuwong dan bao vé tot nhdt cho tung truong hop cu thé.
ABSTRACT

This paper bases on the model of lightning generator, the model of metal oxide varistor
(MOV), the model of spark gap (SG), the model of triggered spark gap (TSG) and the
parameter of let-through voltage to simulate, evaluate and draw out the factors affecting
the performance of surge protection on low voltage systems. Through the results of

simulation, the best protective solution for each concrete cases is proposed.

L GIOI THIEU

Viéc lép dat cac thiét bi chéng sét
lan truyén (TBBV) cho mét hé théng cung
cip dién ha 4p 13 quan trong dé dam bao
lién tuc hoat dong cung cép dién va tranh
hu hong do sét lan truyén trén duong cip
ngudn gy ra. Trong hé thong dién phan
phéi ha ap, thuong mong mudn chi lip dat
mot TBBV ¢ tii phan phdi chinh dé bao vé
tat ca thiét bi cta cong trinh do dé dang
quan sat tinh hinh hoat dong ctia TBBV, dé
bao quan va mang tinh kinh té. Tuy nhién,
do nhiéu yéu té anh hudng khac nhau, duéi
tac dung cia xung sét dién ap thong qua tai
tiéu thu vuot qua gidi han cho phép va diéu
nay dan dén cac thiét bi tiéu thu dién bj hu
hong. Do d6, can phai tim ra cac yéu té anh
huong dén hiéu qua bao vé chong sét lan
truyén trén duong ngudn ha ap va dua ra
phuong thire bao v¢ hi¢u qua nhét, dam bao
ca vé mat kinh té 13n k¥ thut.

I. CAC YEU TO ANH HUONG
PEN BAO VE CHONG SET LAN
TRUYEN TREN PUONG NGUON HA
AP

C6 nhiéu yéu t6 anh huong dén hiéu
qua bao vé chdng sét lan truyén trén dudng
ngudn ha ap, trong d6 yéu té cong nghé ché
tao TBBV la quan trong nhat vi tmg voi
mdi loai cong nghé ché tao chong sét lan
truyén khac nhau cho dién ap thong qua tai
tiéu thu khac nhau. Cac mo hinh dugc xem
x¢t dudi day dugc xay dung trén co so h¢
thong lap dat dién cua cac toa nha cao ting
trong thuc té va cac tiéu chuan chdng sét
trong nudc va ngoai nudc hién nay.

1. Cong nghé ché tao thiét bi cit sét
(SSD)

Mo hinh thur nghiém dugce st dung
trong bai bao 1a mot toa nha cao ting. SSD
duoc dit tai ti phan phdi chinh ngay tai ngd
vao toa nha (Cat C) lan luot sir dung cac
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cong ngh¢ SG [1, 2], TSG [2, 5] va MOV
[3, 6]. Vi tri ti phan phoi chinh céch tai tiéu
thu 10m. (Hinh 1)
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Hinh 1. M6 hinh céng nghé ché tao SSD

wmx

-

| Do dien ap
+
v

Load

i

=+

Dien ap thong qua

n||—-—-—><—-—

Thuc hién mo6 phong v4i xung dong
20KA 8/20ps, d thi biéu dién mdi quan hé
gitra dién ap thong qua va thoi gian dugce
trinh bay ¢ Hinh 2.
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Hinh 2. Quan hé dién ap thong qua theo thoi gian
Két qua mo phong dién ap thong

qua trong ba truong hop SSD str dung cong
nghé SG, TSG, MOV sau khi thyc hién véi
nhiéu xung sét tiéu chuan khac nhau duoc
trinh bay ¢ Bang 1.

Xung set ticu | Dign ap thong qua (V)
chuan SG | TSG | MOV
3kA 8/20us 3075 | 1516 | 913
20kA 8720ps | 3716 | 1556 | 1390
20kA
10/350y1s 3548 | 1732 | 1389

Bdng 1. Dién ap thong qua tdi tiéu thu

Tir bang 1, nhan thiy rang dién ap
thong qua trong truong hop SSD st dung
cong nghé MOV luén thap hon hai truong
hop con lai. Pién ap thong qua nay du dé
bao vé hé thong co dién, hé thong lanh, hé
théng chiéu sang. Tuy nhién, gia tri dién ap
nay giy nguy hiém cho hé théng may tinh,
hé thong thiét bi dién tr nhay cam. Dé c6
thé bao vé t6t nhitng hé thong nay, can phai
c¢6 su phdi hop bao vé gitta cac SSD hoic
str dung thém thiét bi loc sét.
2. Phéi hop bao vé qua ap hai ting

SSD tﬁng mot dugce dat tai ti phan
phdi chinh ngay tai ngd vao toa nha (Cat C)
lan luot sir dung cac cong nghé SG, TSG
va MOV. SSD tang hai dugc dit ¢ ti phan
phéi phu (Cat B) sir dung cong nghé MOV.
Tai tiéu thy cach SSD tang hai mot khoang
10m va cach SSD tang mot 20m.
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Hinh 3. M6 hinh phéi hop bdo vé hai tang
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Thuyc hién mo6 phong voi xung dong 20kA 8/20us, d6 thi biéu didn mdi quan hé
gitra dién ap thong qua va thoi gian dugc trinh bay ¢ Hinh 4.
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Hinh 4. Pién dp thong qua theo thoi gian truong hop phoi hop bdo vé hai tang

Két qua mo phong dién ap thong qua trong ba trudng hop phéi hop bao vé hai ting
khi thuc hién voi nhidu xung sét tiéu chuan khac nhau dugc trinh bay ¢ Bang 2.

gt | BEp

chuan MOV2 | MOV2 | MOV2
3KA 82018 754 | 785 | 795
20kA 820us | 554 | 997 | 947
20kA 10350ps | 512 | 1000 | 1022

Bing 2. Pién dp théng qua khi phoi hop bao vé hai tang

bién 4p thong qua trong truong
hop SSD tang mdt st dung cong nghé
TSG, SSD tang 2 str dung cong nghé MOV
ludn thap hon hai truong hop con lai. Pién
ap thong qua ndy ton tai trong thoi gian
rat ngan khoang 0.1us. Do d6, cac thiét bi
trong toa nha ké cac thiét bi dién tu nhay
cam c6 thé duoc bao vé mot cach an toan.
Tuy nhién, ddi véi cac thiét bj mang tinh
chét quan trong, yéu cu x4c suit xay ra hu
hong do cac xung qua ap do sét lan truyén
trén duong diy cAp ngudn 1a thap nhit thi

can phai c6 phuong an bao vé tot hon.
3. Phdi hop bio vé qua ap ba ting
SSD tﬁng mot dugce dat tai ti phan
phdi chinh ngay tai ngd vao toa nha (Cat C)
lan luot sir dung cac cong nghé SG, TSG
va MOV. SSD tang hai dugc dit ¢ tii phan
phdi phu (Cat B) str dung cong nghe MOV.
SSD tang ba dat tai ta diéu khién tai tiéu
phu (Cat A) sir dung cong nghé MOV. Tai
tiéu thu cach SSD téng ba 10m, cach TBBV
tang hai 20m, cach SSD tang mot 30m.
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Hinh 5. M6 hinh phéi hop bdo vé ba tang
Két qua mo phong dién ap thong qua trong ba trudng hop phdi hop bao vé ba ting
khi thyc hién véi nhi€u xung sét tiéu chuan khac nhau duogc trinh bay ¢ Bang 3.

Dién 4p thong qua (V)
Xung sét tiéu | TSG1- | SGl- | MOVI-
chuan MOV2- | MOV2- | MOV2-
MOV3 | MOV3 | MOV3
3kA 8/20us 729 736 747
20kA 8/20ps 506 756 823
20kA 10/350ps | 461 755 881

Bing 3. Pién dp théng qua khi phoi hop bdo vé ba tang

bién ap thong qua trong trudong
hop phdi hop bao vé ba tang SSD ting mot
sir dung cong nghé TSG, SSD tang hai sir
dung coéng nghé MOV, SSD ting ba st
dung cong nghé MOV ludn thip hon hai
truong hop con lai. Bién ap thong qua trong
truong hop phdi hop bao vé ba ting ludn
thip hon dién ap thong qua trong trudng
hop phdi hop bao vé qua ap hai tang. Nhu
vay, v6i su phdi hop bao vé ba tang co thé
bao vé nhiing thiét bi dién to nhay cam
ké ca nhirg thiét bi mang tinh chit quan
trong v4i xac suat xay ra hu hong do sét lan
truyén trén duong cip nguodn 1a thip nhat.

SSD c6 kha nang tiéu tdn nang
luong sét va gidi han dién ap thong qua
tai tiéu thu. Tuy nhién, SSD khong thé
giam tdc do bién thién dong sét va dién ap
sét. Chinh toc do ting dong va tang ap la
nguyén nhan gy nén hu hong cac thiét bi
dién nhay cam. Chinh vi vay viéc phdi hop
bao vé giira thiét bi cat sét va thiét bi loc
sét (SRF) 1a mot yéu té anh huong dén hidu

qué bao vé chdng sét lan truyén trén duong
nguodn ha ap.

4. Phoi hop bao v¢ giira thiét bi cit
sét va thiét bi lgc sét

SSD duoc dat tai mot vi tri (Cat C)
tai to phan phdi chinh ngay tai ngd vao toa
nha, st dung cong ngh¢ MOV. Vi tri tai
tiéu thu dat cach tii phan phéi chinh 10m.
Str dung SRF trong hai truong hop: L =
30pH, r,=1.7mQ, C = 50pF va L = 150uH,
r,=17mQ, C = 50pF.
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Hinh 6. M6 hinh phéi hop thiét bi cdt sét véi SRF

Thyce hién mo phong voi xung dong
20kA 8/20us, d6 thi biéu dién mdi quan hé
gitra dién &p thong qua va thoi gian dugce
trinh bay ¢ Hinh 7.
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Hinh 7. Dién ap thong qua theo thoi gian truong hop co si dung SRF

Két qua md phong dién ap thong qua trong truong hop phdi hop gitta SSD va SRF
khi thyc hién v6i nhiéu xung sét tiéu chuan khéc nhau duogc trinh bay ¢ Bang 4.

bi¢n ap thong qua (V)
Xung sét tiéu chuan MOV+SRF MOV+SRF
L=30uH L=150uH
3kA 8/20ps 316 193
20kA 8/20us 725 417

Bdng 4. Pién dp thong qua khi phoi hopgiita thiét bi cdt sét va SRF

bién ap thong qua trong truong hop
c¢6 sir dung bo loc sét giam di dang ké so
voi truong hop khong stir dung bd loc sét.
Khi bd loc sét co gia tri cdm khang cang
16n thi kha nang loc ctia b loc sét cang 16n
va dién ap thong qua tai tiéu thu cang thap.
bién dung cua bd loc trong thuc té thuong
la S50uF, mubn tang kha nang loc sét cua bd
loc thi phai ting cam khang L, trong thuc té
gia tri L= 15pH, 30uH, 45puH... Vi vay, dé
an toan cho thiét bi nhay cam, thi phdi tdng
cam khang L 1én dang ké, nhung phai dam
bao dién ap roi trén cudn day L khong duoc
vuot qua gidi han cho phép (nhd hon 3V).
III. KET LUAN

Bai béo di sdu nghién ctru cac yéu
t6 anh huong dén hiéu qua bao vé chdng
sét lan truyén trén dudng ngudn ha ap bang
phuong phdp md hinh hoéa va mé phong
trén phan mém Matlab. Tl viéc phan tich
va danh gia nhimng két qua mo phong, rat ra
duoc cac yéu td anh huong sau day:

1. Viéc dat SSD sur dung cong nghé
SG, TSG hodc MOV tai vi tri ti phan phdi

chinh dé bao vé toan bd toa nha thi co thé
bao vé hé théng co dién, hé théng chiéu
sang, hé thong lanh nhung khong thé bao
v€ nhiing thiét bi dién tir nhay cam.

2. Phéi hop bao vé qué 4p hai tang
v6i SSD tang mot sir dung cong nghé TSG
va TBBV ting hai st dung cong nghé
MOV c6 thé bao vé cho nhiing thiét bi dién
to nhay cam.

3. Mudn bao vé cho nhimng thiét
bi dién tir nhay cdm mang tinh chét quan
trong thi st dung moé hinh phéi hop bao vé
qua ap ba tang hodc phdi hop giita SSD va
SRF.
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