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TOM TAT

Trong mang phdn phéi dién, qud dién dp do sét lan truyén trén dwong cdp nguon la nguyén
nhén chii yéu lam hw héng cdc thzét bi dién tir trong cong trinh. Vi vay, viéc dé ra gidi phdp
chong sét cho thiét bi dién tir la rdt can thiét. Ludn van ndy nghién ciru cac bién phap bao vé hé
thong dién va dién tir chong xung sét dién tir va chong xung sét lan truyén trén duong nguon ha
dp theo tiéu chudn TCVN 9888-2013. Xay dung mo hinh mayphat xung tiéu chuan, xdy dung mé
hinh SG va MOVtrong Matlab. Panh gid hiéu quad bao vé ng Véi cdc kiéu phoi hop SPD khac
nhau. Cung cap cac mé hinh SPD phuc vu cong tac nghién ciru hiéu qua bao vé chéng sét lan
truyén trén du’dng nguon ha ap Két qua nghién ciru cung cdp cong cu mé phong hiru ich cho cdc
nha nghién cvu, cac NCS, cdc hoc vién cao hoc va dung lam tai liéu tham khao khi nghién cuu
cac bién phap bao vé chéng xung sét dién tuir cho cdc thiét bi dién, thiét bi dién tir bén trong toa
nha va hiéu qua bao vé chong sét lan truyén trén dwong nguon véi cdc kiéu phoi hop SPD khdc
nhau.

Tir khoa: TCVN 9888-2013; may phat xung, SG; MOV, SPD.

ABSTRACT

In the electricity distribution network, the overvoltage caused by lightning spreading along
the power line is the major cause of damage to electronic equipment in the building. Therefore,
the design of lightning protection solutions for electronic equipment is very necessary. This
dissertation deals with the protection of electrical and electronic systems against
electromagnetic clocks and lightning strikes spreading on low voltage power lines according to
standard TCVN 9888-2013. Build the standard pulse generator model, build the SG and MOV
model in Matlab. Evaluate the protection effect for different types of SPD combinations. Provide
SPD models for effective research on lightning protection propagation on low voltage power
lines. Research results provide a useful simulation tool for researchers, NCSs, graduate students
and reference material when researching electromagnetic shielding measures for equipment.
electricity, electronic equipment inside the building and lightning protection effect spread on the
source line with different types of SPD coordination.

Keywords: TCVN 9888-2013; pulse generator, Spark Gap, Metal Oxide Varistor; Surge
Protective Device

1. GIOI THIEU

Viét Nam 12 mot nude ndm trong khu vuc
nhiét doi am gi6 mua, khi hdu Viét Nam rat
thuén 1gi cho viéc phat sinh, phat trién cua
dong sét. Trong mang phan phéi dién, qua
dién ap do set lan truyén trén dudng cép
nguon la nguyén nhan chu yeu gy ra cac su
¢6 va lam hu hong cac thiét bi dién va dic
biét 1a céc thiét bi dién tir trong cong trinh. 6]
cac vung lanh thd véi diéu kién khi hau, thoi

tiét va dia hinh khac nhau thi dic diém vé
hoat dong dong set khac nhau. Vi véy, ngoai
viéc tlep nhén cac két qua nghién ciru cua thé
gi61, moi nude can phai ty tién hanh diéu tra,
nghién ctru vé dic tinh hoat dong dong sét va
cac thong s6 phong dién set trén lanh thd cua
minh dé tir 46 dé ra nhitng bién phap phong,
chéng sét thich hop, hiéu qua. Vi vay, viéc dé
ra giai phap chdng sét cho thiét bi dién tir theo
tiéu chuan TCVN 9888:2013 la can thiét.



Luén van nay di sau nghién ctu cac
bién phap bao vé hé théng dién va dién tr
chéng xung sét dién tr theo TCVN
9888:2013, xay dung mo hinh may phat xung
tiéu chuin, mé hinh thiét bi triét xung theo
cong ngh¢ MOV, danh gia hiéu qua bao vé
g voi cac kiéu phdi hop SPD khac nhau.

Muc tiéu nghién ciru:

v Nghién ctru hé théng bao vé chdng
xung sét dién tir: che chin tir va cach thirc di
day, hé thong tiép dat va bao boc.

v/ Nghién ciru cac kiéu phdi hop SPD
bao vé xung qua do do sét lan truyén trén
duong nguodn.

v Xay dyng mé hinh SG, va MOV
trong Matlab.

v Péanh gia hiéu qua bao v¢ chbng
xung sét lan truyen trén duong ngudn ha ap
ctia cac kiéu phdi hop SPD.

2. TIEU CHUAN TCVN 9888-4:2013

2.1. Giéi thi¢u tiéu chudn TCVN
9888-4:2013

Tiéu chuan nay cung cap thong tin cho
viée thiét ké, 1ap dat, kiém tra, bao tri va thir
nghiém bién phdp bao vé hé thong (SPM)
dién va dién tir dé giam rui ro hong vinh vién
do xung sét dién tir (LEMP) trong cac két
cau. Tiéu chuan nay khong dé& cap dén cac
thiét ké chi tiét cia ban than cac hé thong
dién va dién tir.

2.2. H¢ thong bio vé chong xung sét dién
tur

Céc thiét bi dién va dién tir dé bi hu hai
boi xung sét dién tir (LEMP). Vi viy, can
phai sir dung SPM dé tranh cac hu hai cho
cac hé thong bén trong.
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Hinh 1. SPM sir dung man chdn khéng gian
va hé thong SPD phéi hop — Thiét bi duwoc
béo vé tot chéng cde dét bién dan ( Ur<< Up
va D[<< Iy va chéong truong tir birc xa (
H><< Hp).
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Hinh 2. SPM sir dung man chdn khéng gian
ciia LPZ 1 va bdo vé SPD & 16i vao ciia LPZ
1 — Thiét bi dwoc bio vé chong cdc dot bién
dan (U< Upva 1< Ip) va chong truong tir
buc xqg (Hi< Hp)
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Hinh 3. SPM sir dung man chdn dwong
dady bén trong va bao vé SPD ¢ 16i vao ciia
LPZ | — Thiét bi dwoc bao vé ché'ng cac
dot bién dan (U< Upva 1< Ip) va chong
cac truong tu birc xa ( H>< Hp)
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Hinh 4. SPM chi sir dung hé lhong SPD phéi
hop — T} hiét bi dwoc bio vé chong cdac dot
bién dan ( U<< U va I;1<< Iy) nhung
khéng chong truong tir bire xa Hy

3. MO HINH MAY PHAT XUNG

Dang xung sét 8/20us thuong l1a xung sét
cam Ung do sét danh vao duong day trén
khong cach vi tri cong trinh mdt khoang cach
xa hodc do sét danh vao mot vat gan duong
day trén khong hodc do su gia tang dién thé
dat do sét danh vao vi tri gan cong trinh. Dang
xung 8/20 ps dugc trinh bay trong Hinh 5.

Crestlength width: 74=1.25X T=8us+20%
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a) Current waveform

Fig. 2 Impulse waveform for surge current withstanding test
(Source: IEC 61000-4-5)

Hinh 5. Dang xung dong tiéu chudn 8/20 us
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Hinh 6. So do khéi mdy phat xung dong tiéu
chudn

Thyc hién mé phong v6i xung dong
8/20us bién do 3kA va 20kA thu dugc két
qua nhu Hinh 7

DONG MUNG Jht, 08 B/20es

Hinh 7. Dang xung dong 3kA 8/20us va
20kA 8/20us

4. MO HINH KHE PHONG PIEN
(SPARK GAP)

So d6 mod phong Spark Gap voi ngudn xung
dong nhu Hinh 8
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Hinh 8. So' d6 mach mé phéng SG véi xung
dong 4kA 8/20us

Thyc hién mé phdéng cho Spark Gap
FLASHTRAB FLT-PLUS cuta hang Phoenix
Contact loai ¢6 dién ap danh thing 1a 3000V
mg v6i ngudn xung dong 4kA 8/20pus (Hinh
9)

NGLIGN XING DONG 4ka 820us
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Hinh 9. Xung dong 4kA 8/20us



Két qua dap tng dién ap du cua Spark
Gap 1a 4326V (Hinh 10)

L

o P ot

IEN AP DUF CUA S5 NG W01 XUNG 4kA B20us

¥s) i

Hinh 10. Dién ap dw vng voi xung dong 4kA

XUNG DONG
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Hinh 12. So' d6 mé phong dap iing cua MOV
ung voi dong xung tiéu chuan

DIEN AP DLF (NG VET XUNG DONG kA v Soh DANG SONG B/20us
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Hinh 13. Pién dp duw cua MOV 275LA404
ung voi xung dong 3kA va 5kA 8/20us.

8/20us
Dién ap dw trén SG F;ﬁ,ls,g{%‘;];
4 kA 8/20us
Vieat 4500
Visim 4326
Sai s6 (%) V 3.86

Bdng 1. So sanh gia tri dién dp dw cua
FLASHTRAB FLT-PLUS trong Catalogue va
mo phong.

Nhin xét: Sai s6 gia tri dién ap du cua
SG theo mo6 phong so voi gia tri dién ap du
cung sap boi nha san xuét 1a nho hon 5% pht
hop véi yéu cau theo tiéu chuan IEC.

5. MO HINH MOV
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Hinh 11. Mach twong dwong mé hinh MOV

Pién ap du V275LA40A
trén MOV
SkA 3kA
Vrcat l 1 50 1 040
Visim 1105 993.8
AVr(%) 39 4,1

Bing 2. Két qua so sanh gid tri dién dap duw
cua MOV 275LA40A4 thong qua mo phong va
qua catalogue cua hang Littelfuse

6. PHOI HQP CAC SPD
1.Kiéu phdi hop I

Equipment |
tobe |
protected |
i

Urgs (SPD 1) = Uges (SPD 2) = Uges (SPD 3) = Uges (SPD4)

Hinh 14. Kiéu phéi hop I




Xung Dang $720us.
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Hinh 11. So d6 mé phong phoi hop SPD
theo phwong phap bién doi 1

DIEN AP DAF UING VO KIEU PHOI HOP |, 1MOV, 2MOV, IM0V, DONG XUNG kA 8/20us.
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Hinh 12. Dién ap du ing voi phoi hop kiéu
biéen doi I IMOV, 2MOV, 3MOV véi xung
dong 3kA 8/20ps.

DIEN &P_DU'UNO \'m KIEY I‘P_IUI HOP THOV, ZMOV, IMOY, DONG XUNG 20kA Bi20us
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Hinh 13. Dién dp du ing voi phoi hop kiéu
biéen doi 1IMOV, 2MOV, 3MOV voi xung
dong 20kA 8/20us.

Kiéu phéihop I | Pién ap dw Gng véi
xung dong 8/20us
3 kA 20 kA
Phéi hop 3 SPD 720.5 776.0
Phéi hop 2 SPD 769.6 888.7
Phéi hop 1 SPD 916.6 1390.0

Bing 3. So sanh gid tri dién ap du khi phoi
hop SPD theo bién doi 1

Nhan xét:

- Két qua mo phong dién ap du véi cac kiéu
phoi hop IMOV, 2MOV va 3MOV, nhan
thay cang nhicéu tang SPD phoi hgp thi dién
ap du cang nho.

- Bién d¢ dong xung dang song 8/20us cang
16n thi dién 4p du cang cao.

-0 vung ngoai thanh ( Cép D), mirc 46 10
thién cao, vi vy c6 kha nang xuat hién xung
sét bién d6 16n. Truong hop nay, nén phdi
hop 2MOYV hodc 3MOV

- O ving ndi thanh, khu dong dan cu (Cap
C) muc do 10 thién thép co thé st dung 1
hodc 2 SPD phdi hop tiy vao yéu cau ky
thudt va mtrc 40 quan trong cia céng trinh.

2. Kiéu phéi hop II

Ures (SPD 1) € Uges (SPD 2) < Uges (SPD 3) < Uges (SPD 4)

Hinh 18. Kiéu phéi hop II
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Hinh 19. So @6 mé phong phéi hop SPD
theo phwong phap bién doi Il

DIEN AP DIF UNG VN KIEU PHOIHGP 1, 1MOV, 2M3V, MOV, XUNG DONG kA 8/20us

kA BIZ0uR

Hinh 20. Dién dp du ung voi phoi hop kiéu
bién doi I IMOV, 2MOV, 3MOV voi xung
dong 3kA 8/20ps.



BIEN AP DLF NG VO KIEL PHOI HOTP I, MOV, IMOV, MOV, XUNG DONG 20kA 8/20us
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Hinh 21. Dién dp du iing voi phoi hop kiéu
bién doi I IMOV, 2MOV, 3MOV véi xung
dong 20kA 8/20us.

Kiéu phéi hop II | Pién ap dw ing voi
xung dong 8/20us
3 kA 20 kA
Phbihop 3 SPD | 743.9 1008.0
Phdihgp 2 SPD | 744.8 1026.0
Phbihop 1 SPD | 760.0 1131.0

Bing 4. So sanh gid tri dién ap du khi phoi
hop SPD theo bien doi 11
Nhén xét:

- Két qua mo phong vai kiéu phdi hop II véi
IMOV, 2MOV va 3MOV cho thiy dién ap
du khéng giam nhiéu (khoang 2,1% ddi véi
dong xung 3kA 8/20us va khoang 10,8% ddi
v6i dong xung 20kA 8/20us).

- Kiéu phdi hop II khong mang lai hidu qua
bao vé cao nhu ki€u phoi hop I do khéng co
tong tré phan cach gitia cac tang bao vé.

3. Kiéu phéi hop III
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tobe
pretected

Upeg (SPD 1) = Upgs (SPD 2) < Upgg (SPD 3) < Upeg (SPD 4)

Hinh 23. Kiéu phéi hop II1

Hinh 24. So do mé phong phoi hop SPD
theo phwong phap bién doi 111

DIEN AP DU NG VOT KIEY "_H[_)I HOP lll, 5C, MOV2, MOV3, XIUNG DONG 3kA B/20us

Hinh 25. Di¢n dp du img voi phéi hop kiéu
biéen doi Il SG, MOV2, MOV3 véi xung
dong 3kA 8/20us.

S4B AP AP OWG WEN WA PHOLQR B, Kc, 100V3, MOV KNG DONG KA 82005
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Hinh 26. Di¢n dp du ung voi phéi hop kiéu
bien doi III SG, MOV2, MOV3 voi xung
dong 20kA 8/20s.

Dién ap dw wrng véi
Kiéu phdi hop xung dong 8/20us
m 3KA | 20KA
Phéi hop 3 SPD 3 kA 20 kA
Phéihop 2 SPD | 647.0 649.5
Phéihop 1 SPD | 752.6 928.4

Bdng 5. So sanh gia tri dién dp du khi phoi
hop SPD theo bien doi 111



Nhéan xét:

- Két qua md phong véi kiéu phoi hop 111
v6i SG, MOV2 va MOV3 cho thay di¢n ap
du tang khi bién d¢ xung sét tang;

- Khi chi c6 mot tang bao vé (SG), dién ap
du rat cao. Vi vay, truong hop nay chi co thé
bao vé thiét bi dién co;

- Cang phdi hop nhiéu ting bao vé, hidu qua
bao v¢ cang cao (dién ap du cang thap.

- Mic du d3 c6 3 ting bao vé (SG, MOV2,
MOV3), tuy nhién gié tri dién ap du van gan
650V. Vi vay, dé bao vé thiét bi dién tir nhay
cam can st dung thiét bi loc sét chtr khong
thé chi tang s6 tang bao vé.

4. So sanh hi¢u qua bdo vé caa cac kiéu
phoi hop bao vé I, 11 va 111

Bing 6. Ké’tvqud so sanh dién ap dw cua SPD
theo bién doi I, Il va Il khi c6 du 3 tang bao
vé

Nhén xét

- Kiéu phéi hop III ¢6 hi€u qua bao vé cao
nhat, khi c6 du 3 tang bao v¢;

- Kiéu phéi hop II ¢6 hiéu qua bao vé thap
nhat;

- Kiéu phdi hop I ¢6 hiéu qua bao vé trung
binh.

7. KET LUAN VA HUONG NGHIEN
CUU PHAT TRIEN

- K&t qua nghién cru ctia luan van c6 thé st
dung lam tai lieu tham khao cho NCS, cac
hoc vién cao hoc Nganh Ky thuat dien khi
nghién clru céc gidi phdp chéng xung sét dien

n tir cho cac thiét bi dien-dien tir bén trong toa

Pién ap dw trng Phuong phap bién nha.
vol z‘\‘,“;fei/go”s doi - Xay dyng md hinh SG c6 xét dén hién
I I I tuong phong di€n ho quang gilta cac dién

cuc.
3kA 720.5 | 743.9 | 647.0 - Nghién ctru anh huong cia ddy ndi SPD
dén hiéu qua bao vé€, nghién ctiru kiéu phéi

20kA 776.0 | 1008.0 | 649.5 hop SPD ¢6 xét dén bo loc LC.
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