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TOM TAT

Bai béo “Nghién civu bién phdp bdo vé qua dp do sét cho ludi dién phdan phoi Huyén Phii
Tan, Tinh Ca Mau” di siu vao nghién ctu va xdy dung moé hinh chdng sét van trung ap
(MVLA) va dé xuit phuong an hop 1y bd tri chdng sét van bao vé tram bién ap phan phdi dién
hinh tai Huyén Pha Tan, Tinh Ca Mau.

Két qua nghién ctru cung cap cong cy md phong hitu ich v6i phan mém thong dung Matlab
cho cac Cong ty Dién luc, cac hoc vién cao hoc nganh k¥ thuat dién...trong viéc nghién ctru cac
hanh vi va dép tng cia MVLA dudi tac dong ctia xung sét lan truyén trong diéu kién khong thé
do thir thuc té, dong thoi sir dung két qua mod phong dé xac dinh phuong an bé tri hop Iy MVLA
trong viéc bao vé tram bién ap trong mang phan phoi.

Tir khoa: Chong sét van, Mang ludi dién phan phdi, Chdng sét lan truyén.
ABSTRACT

Thesis "Research on Surge Protection for Lightning Distribution Grids in Phu Tan District,
Ca Mau Province™ deeply research and build the medium voltage lightning arrester (MVLA)
model and propose a rational solution to arrange MVLA for typical substation in Phu Tan

District, Ca Mau Province.

Research results provide useful simulation tools with popular Matlab software for power
companies, graduate students in electrical engineering majors...in studying the behavior and
responsiveness of MVVLA under the influence of surge current in conditions that cannot be to
reality measure, simultaneous uses simulation results to determine a reasoning arrangement

MV LA to protect substation in distribution network.

Keywords: Lightning arrester, distribution network, Surge spreading.
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1. GIOI THIEU

Moi thiét bi dién khi lip dit vao ludi dién
déu duoc lya chon dya vao dién ap dinh muc cua
lu6i dién ma thiét bi duge ddu vao. Tuy nhién,
trong thuc té van hanh, doi lac xay ra qua dién
ap do nhiéu nguyén nhan gay ra, co thé do cac su
cO cham dat do thao tac déng cit, hodc do sét
danh truc tiép hay lan truyén. Trong d6 qué dién
ap do sét 13 nguy hiém nhét, boi vi qua dién ap
nay rat 1on dé dang gdy ra phéng dién danh
thung cach dién va pha huy thiét bi, anh hudng
dén toan hé thong.

Do d6, MVLA thudng dugc st dung dé
bao vé cach dién cua thiét bi dugc dau vao hé
thong dién khoi cac tac hai qua dién ap do sét.

2. CAU TAO THIET BI CHONG SET LAN
TRUYEN TREN PUONG DPUONG DAY

MOV (Metal Oxide Varistor) 1a thiét bi phi
tuyén, phu thudc vao di¢n 4p ma hanh vi vé dién
giong nhu hai diode dau ngugc lai (back —to —
back). Véi dac tinh dbi xtng, dac tinh vung danh
thung (vé dién) rat déc cho phép MOV ¢ tinh
nang khir xung qua do dot bién hoan hao. Trong
diéu kién binh thuong bién trd 14 thanh phan c6
tr& khang cao gan nhu hé mach. Khi xuét hién
xung dot bién qua ap cao, MOV sé& nhanh chéng
tro thanh duong dan tré khang thap dé triét xung
d6t bién. Phan 16n ning luong xung qua do duoc
hap thu bai MOV cho nén cac thanh phén trong
mach duogc bao vé tranh hu hai.

Thanh phén co ban cua bién tré 12 ZnO véi
thém mot luogng nhé bismuth, cobalt, manganses
va cac 0xit kim loai khac. CAu trac cua bién trd
bao gém mot ma trn hat dan ZnO ndi qua bién
hat cho dic tinh tiép gidp P-N ciia chat ban dan.
Cac bién nay 1a nguyén nhan lam cho bién tré
khong dan & dién ap thap va 1a ngudn dan phi
tuyén khi dién ap cao.
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Hinh 1: CAu trac cta bién trd va dic tinh V-1.

3. MVLA

MVLA 1a céc loai chong sét dung
kha phé bién hi¢n nay trén ludi phan phoi
dién Viét Nam.

MVLA dugc sir dung dé ngin ngira
khong cho dién &p tang 1én qua cao & céc
thiét bi dugc bao vé, duong nhién dic tinh
k¥ thuat phai phéi hop véi mire chiu dung
xung co ban BIL (Basic Impulse Level)
ctia thiét bi d6. Nghia 13 quy trinh chon
MVLA phai tinh dén kha ning chiu qua ap
cua thiét bi, va dam bao cho MVLA hoat
dong tot trong gidi han cach dién cua thiét
bi.
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Hinh 2: Chuc néng’phéi hop cach dién
cta chong sét van

4. CAC MO HINH MVLA
4.1. Mé hinh MVLA
SimPowerSystems ciia Matlab
M6 hinh MVLA trong Matlab thuc
chat 12 mot dién tré phi tuyén. Pic tuyén
phi tuyén V-I ctia mé hinh dugc thanh 1ap
boi ba doan khac nhau cua phuong trinh
ham mii:

Vv | 1 ¢
Vref I ref

Cac gia tri ki va ; dugc khai bao
trén hop thoai. Vi mdi doan khac nhau
cua phuong trinh ham mi, gia tri k va &
s€ khac nhau va nhu thé quan hé dong ap
cua mo hinh s€ nhu Hinh 3:

trong
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Hinh 3: Quan hé dong dién —dién 4p cua
mo hinh chong sét van

So d6 nguyén 1y ctia md hinh trinh bay ¢
Hinh 2.2. Nguyén ly lam viéc cua m6 hinh nhu
sau: dién ap duoc dua téi ngd vao cia md hinh,
gia tri dién ap duoc ldy gia tri tuyét dbi va dua
vao ba khéi Math Functionduge dit tén lan luot
la segmentl, segment2, segment3 c6 cong thirc:

g
) [L]
Vref

Céac tin hiéu tir dau ra cua cac khdi Math
Functionsau d6 dugc dwa vao hai khbi Switch 1
va Switch 2.Céc khdi nay s& so sanh céc gia tri tir
segment 1, segment 2, segment 3 v&i gia tri dong
dién dit trude nham lya chon mot trong ba dang
ham mii, sau do tin hiéu duoc dua t6i khdi nhan
dé chon dau va cubi cung dua gia trj cia tin hiéu
dong t61 ngd ra cia mo hinh.

1
0 00e-Bz+1
w

Ereak
Alg. Loop L
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Hinh 4: So d6 nguyén 1y ctia mé hinh
4.2. M6 hinh MVLA theo dé xuit cia P-K

L4 mot md hinh don gidn héa cho chong
sét van MOV duoc phat trién dwa trén mé hinh
phu thudc tan sb dugc dé nghi boi IEEE voi dac
tuyén don vi ctia phan tir phi tuyén A0 va A 1
trinh bay & Hinh 2.3. N6 dugc thiét ké dé mo
phong cac dac tinh ndng dong cho cac dong xa
v6i thoi gian bit dau tir (0,5-8)ps. Gitta cac dién
trd phi tuyén tinh khang Ao va A; chi c6 do tu
cam LI, Trong md hinh nay tit ca cac dir liéu
can thiét ciing nhu théng s6 dau vao co thé dé
dang thu thap trong datasheets, co thé noi day 1a
mot md hinh cai tién va phu hop nhat dé xay
dung va khao sat hiéu qua nhat.

L

Hinh 5: M6 hinh P-K.

Tuy nhién, ¢ day s€ xay dung mo
hinh hai dién tr¢ phi tuyén Ao va A; dua
vao cac duong cong dic tuyén V-I dugc dé
nghi bdi IEEE cho ¢ Hinh 6:

100K

Cureant (Ampe)

Hinh 6: Dic tuyén V-1 cia Ao va Aictia md
hinh IEEE.
Bang 1: trinh bay gié tri dinh cua
dién ap du do duogc trong thi nghiém phong
xung dong dién sét 10kA, 8/20us nhu sau:

Béang 1: Quan hé i=f(u) dic tuyén V-I caa

Ao va A1
I(ka) Ag(p.u) Ay(p.u)
0.01 1.40
0.1 1.54 1.23
1 1.68 1.36
2 1.74 1.43
4 1.80 1.48
6 1.82 1.50
8 1.87 1.53
10 1.90 155
12 1.93 1.56
14 1.97 1.58
16 2.00 1.59
18 2.05 1.60
20 2.10 1.61

5. MO HINH MAY PHAT XUNG
5.1. Dang xung sét 8/20us

Dang xung sét 8/20us thuong la
xung sét cam ung do sét danh vao duong
day trén khong céach vi tri cong trinh mot
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
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gin cong trinh. Dang xung 8/20 ps dugc trinh
bay trong Hinh 3.1:

VALUE 8/20

[ — 2005 TIME (1s)

Hinh 6: Dang xung sét 8/20 us.

Phuong trinh mo ta cua xung dong tiéu
chuan c6 dang:

i)=1(E*-e™)

Dang xung dong gom 2 thanh phan Ie® va le”
nhu Hinh 6.

bt

Hinh 7: Dang xung dong gom tong cia hai
thanh phan.

Gi4 tri cua I, a, b tir bieu thirc trén c6 thé
x4c dinh d6i véi timg dang xung dong chuan tir
cac gia tri: gid tri dinh I ciia xung dong, thoi
gian dat dinh ti, thoi gian dat %2 giad tri dinh t2
thong qua cac dudong cong chuin nhu Hinh 8,
Hinh 9, Hinh 10.

Str dung cong cu Curve Fitting Toolbox
tim dugc quan hé gitra b/a va to/ty:
(b/a)=2,859e-005(t2/t1)*
0,004598(t2/t1)3+0,2502.(t2/t1)?  +3,914.(tz2/t1) —
9,286.

t2/ty
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Hinh 8: Buong cong quan hé gitra b/a va
to/t

Str dung cong cu Curve Fitting

Toolbox tim dugc quan hé gitra b/a va at:

Phuong trinh md ta cua xung dong

tiéu chuan c6 dang:

it)=1e*-e™)

Dang xung dong gém 2 thanh phan
le® va le™ nhu Hinh 9.
(at1)=[4,5352(b/a)? — 4,644(b/a) +
22,45)]/[(b/a)® + 8,66(b/a)* — 20,37(b/a) +
39,65]

aty
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Hinh 9: Buong cong quan h¢ gitta b/a va
ats.

Str dung cong cu Curve Fitting
Toolbox tim dugc quan h¢ gitra b/a va ati:
(12/1) = [0,9925 (b/a)® —
3,255(b/a)?+1,809(b/a) + 2,935]/[ (b/a)® +
1,353(b/a)? — 16,02(b/a) +24,51].
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Hinh 10: PBuong cong quan hé gitra b/a va Tu/l.

5.2. Xay dung so' d6 khoi

Céc bude thuc hién: tir thong s (to/t1) va
cac phuong trinh s€ tim dugc gia tri (b/a), tir cac
phuong trinh trén. Sau cung s€ tim dugc cac gia
tri can tim 14 a, b.

Két qua thuc hién mé hinh may phét xung
tiéu chuan dang song 8/20us trong Matlab trinh
bay ¢ Hinh 11:

Hinh 11: So' d0 khéi may phat xung dong tiéu
chuan.

Tién hanh nhém cac khéi vao mot khdi con
Subsystem, dung Edit Mask xay dung khdi nay
thanh nguon phat xung hoan chinh ¢6 bién d6 va
dang song dugc nhédp boi nguoi sir dung nhu
hinh, sau d6 chép vao thu vién My Library.

Hinh 12: Biéu tuong ctia mé hinh ngudn phat
xung.

5.3. Thuc hién mo6 phéng

Cumrent Measurement

i
ile— o+
- “_l TIN HIEU DONG

NGUON PHAT XUNG DONG _I_

Hinh 13: So d6 m6 phong may phét xung
dong.

Nhép cac thong sb cho ngudn xung
dong nhu Hinh 3.10:

(mask)

Parameters

Thoi gian dau song (us)
8

Thoi gian cuoi song (us)
20

Bien do dong dien (KA)

[1d

Cancel Help Apply

Hinh 14: Cé4c thong s6 may phat xung
dong.
Thyc hién m6 phong voi xung dong
8/20us bién do 10 kA thu duoc két qua
nhu Hinh 15:

10000

2000 -

000

08
10t

Hinh 15: Dang séng nguén xung dong
10KA 8/20ps.

6. MO HINH MVLA CUA MATLAB
6.1. Hop thoai khai bao théng s6 mo
hinh

Mb hinh MVLA cta Matlab c6 thé
truy xudt tr thu vién cia cong cu
SimPowerSystems v&i hop thoai khai bao
thong sd trinh bay ¢ Hinh 16.
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Surge Arrester (mask) (link)

Implements a metal-oxide surge arrester.
Parameters

Protection voltage Vref(V):

39.7e3

Number of columns:

Edl

Reference current per column Iref{A):

500

Segment 1 characteristics [ k1 alphal ]:
[.855 50]

Segment 2 characteristics [ k2 alpha2 ]:
[1.28 25]

Segment 3 characteristics [ k3 alpha3 ]:
[.9915 16.5]

Measurements  None

Cancel

Hinh 16: Hop thoai ctia m6 hinh MVLA.
6.2. Mach mo phéng MVLA ciia Matlab

=

MOV

Do dien ap

1

VMOV

y

) Do dong dien
Xung dong L1

-+

MVLA_MATLAB

—lllF——=—
L

Hinh 17: Mach mo6 phong dap tng cia MVLA
cua Matlab ung v6i xung dong 10kA 8/20ps.

7. MO HINH MVLA THEO P-K
7.1. Xay dung md hinh phan tir dién tré phi
tuyén A0, A1l

Xay dyng mé hinh hai dién tro phi tuyén
A, va A, dua vao duong cong dic tuyén V-I.
Tinh toan lya chon vai diém trén dic tuyén.
bang sau trinh bay gia tri dinh cua dién ap du do
duogc trong thi nghiém phong xung dong dién sét
10KA, dang song 8/20us nhu sau:

Béng dic tuyén V-1 ctia Ao va A

I(kA) Ao(p-u) A1(p.v)
10° 0.833 0.652
0.1 0.974 0.788
1 1.052 0.866
3 1.108 0.922
10 1.195 1.009
20 1.277 1.091

So d6 nguyén ly ciia phan tir phi
tuyen Ao va A1 tuong ty nhau, sau ddy s&
trinh bay so do nguyén ly cia phan tir Ao :

1 f
0.01e-Bs+1

Voltage Measurement  Tgnsfer F
ransfer Fen Cook Up

@_ Table
>

Out1

IO

Hinh 18: So d6 nguyén ly cua phan tir phi
tuyén Ao

7.2. Xay dung mo hinh MVLA hoan
chinh

Str dung Simulink trong MatLab xay
dung m6 hinh MVLA theo hoan chinh nhu
Hinh 19:

R1

|—-—'\M-

ST [ Lo
Port P 2
S IR
<]
e ] T T

Connaction
Port1

Hinh 19: M6 hinh MVLA theo P-K.

Dé dé dang mo phong cac loai MOV
khac nhau, str dung Edit Mask nhom céc
phén tr trén thanh mot khdi, dat lai tén
MOV, khai bao cac bién cho mé hinh, xay
dung biéu tugng cho MOV va cubi cung ta
duoc mé hinh MVLA hoan chinh nhu

Hinh 20:
B

MVLA_P-K

Hinh 20: M6 hinh MVLA theo P-K.
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7.3. Mach m6 phéng MVLA theo P-K

St dung xung dong chuin dang séng
8/20us kiém tra dap Gng ctia md hinh MVLA
theo P-K vira xay dung theo mach m6 phong &

Hinh 21:

=D
I MOV
Do dien ap

!—‘
ifg—al +
i Do dong dien

Xung dong L1

L

+ :
'
vV MoV
MVLA_P-K

Hinh 21: So d6 mé phong dap g ctia mé hinh
MVLA_P-K.

8. SO SANH VA PANH GIA CAC MO

HINH MVLA

MVMA_MATLAB *
L]

e 1

ipe T

w}-
\|}_

-

Contnuous

powergui

8.1. M0 phéng dap wng cia MVLA AZG2

cua hang Cooper
a. Thong so ky thuat

Thong sé k¥ thuat san pham chéng sét van
trung ap AZG2 cta Hang Cooper dugc trinh bay

0 bang sau:

Rated [ 0.5ps | Switching | ___ §720ps Maximum
MCOV Height . 3
Manufacture Type Voltage &) 10kA surge (mm) columb| Discharge Voltage (kV)
3 mm)
&V) V) &) 3kA | SkA | 10kA | 20kA
Type AZGE
COOPER Surge 13 153 59.7 39.7 630 1 447 | 469 | 507 | 563
Arresters

Béng thong s6 k¥ thuat MVLA ciia hing
COOPER

b. Két qua md phéng

i QUAN HE DIEN AP DU THEO THOI GIAN
At ‘ VR-PK ; —
__VR-MATLAB
sl - i
4
23
>
2
1
0 1 2 3 5 6
t(us) 10°

Lightning Impluse Residual Voltage 8 20us Current Wave
Rated

= KA 10kA 20KkA
Model | Voltage | . . I . . I . - |
V) | Vicat | Visim | Er | Vicat | Visim | Er | Vicat | Visim | Er
&) | &) | e | &) &) e | &) | kY O
Matlal 18 16.9 19.0 45 | 507 | 471 | 71 | 563 | 513 88
PK 18 46.9 49.5 44 | 507 | 535 | 55 | 563 | 576 23

Bang tong hop két qua mé phong tng véi
MVLA cua Hang Cooper

8.2. Mo phéng dap uing cia MVLA EVP
cua hang Ohio
a. Thong sé k¥ thuat

Rated [ 0.5us | Switching 8 20ps Maximum

MCOV Height
Mannfacture Type Voltage 10kA rge colmml Discharge Voltage (kV)
V) i i (mm)
®V) V)| Y FKA [ SKA | I0KA | 20KA
OHIOS |EVF Protective
18 155 | 516 | 3T 344 Lo g | 42| 55| o
BRASS Characteristics

b. Két qua mé phéng

x1a' QUAN HE DIEN AP DU THEO THOI GIAN
T T T T

/VFHIATI.AB
VR-PK

Hinh 24: Quan h¢ dién ap du theo thoi gian
cua MVLA cua Hang Ohio

Lightning Impluse Residual Voltage 8 20us Current Wave
Rated

£ 10KA 20KA
Model | Voltage | i .
&N Vrcat | Vrsim Ex Vrcat | Visim | Er Vrcat | Vrsim Er
K | &V | o | &) [ &Y | e | &V | KV | e
Matlab 18 24 6 84 | 455 | 98 | 71 | 493 | %27 | 68
PK | 18 | 424 125 | 02 | 455 | 46 | 55 | 493 | 529 | 7

Bang tong hop két qua mo phong tng
v6i MVLA ctua Hang Ohio

8.2. Panh gia chung

M6 hinh MVLA theo P-K va mé
hinh MVLA cua Matlab déu c6 sai s6 dién
ap du nho hon gia tri cho phép (<10%) tng
v6i cac dong xung tiéu chudn 5kA, 10kA
va 20kA, dang song 8/20us.

Mb hinh MVLA theo P-K c¢ sai s6
dién 4p du thip hon mo hinh MVLA ctia
Matlab.

M@ hinh MVLA theo P-K dé s
dung hon m6 hinh MVLA cua Matlab vi
cac thong sé dau vao co thé tra tryc tiép tir
catalogue ctia nha san xuét.
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9. BIEN PHAP BAO VE QUA AP DO SET
CHO TRAM BIEN AP PHAN PHOI,
HUYEN PHU TAN TiNH CA MAU

9.1. Quan hg di¢n &p tai dau cuc may bién ap
V6i C4C phwong an bo tri LA
a. Tram 1 MBA

Hinh 25: So dd6 mé hinh mach thir nghiém dién
ap tai dau cuc MBA theo khoang céach lap dat
chong sét van.

! DIEN AP DAU CUC MBA UNG VOI L=0M
55 = T T T T T T
gl v
4.5-(
4
35
o~ 3
§2.5
2
15
18
05
S S S e S
t(us) x10°

Hinh 26: Dang dién 4p dau cuc MBA, khi CSV
gan vi tri L=0m (dau cuc MBA)

L (m) Vr(kV) Danh gia
0 49.61 Cho phép
2 50.19 Cho phép
4 52.30 Cho phép
6 57.66 Cho phép
8 [ 66.25 [ Cho phép
10 7257 Cho phép
12 ' 76.99 [ Khong cho phép

Bang gia tri dién ap dau cuc may bién ap ung véi
chiéu dai L khac nhau

Tir két qua mo phong gia tri dién ap dau
cuc MBA theo khoang cach lip dit CSV, nhan
thiy:

- CSV cang dit gan dau cuc MBA cang tot
vi gia tri dién ap ddu cuc cang giam tng voéi
dong xung dinh mtrc 10kA 8/20us.

- Gia tri gidi han Lmax=10m, vi néu vuot
qua gia tri nay dién ap dau cuc MBA sé& vuot qua
gid tri cho phép (Vp=75kV, tng v61 MBA ¢6

dién ap phia cao ap la 12.7kV-Trich TCVN
6306-3:2006, May bién ap dién luc).

Str dung Curve Fitting Toolbox cua
Matlab, tim dugc quan h¢ gitra dién ap dau
cuc MBA (V) theo khoang cach lap dat L
cua CSV:

V=-0,03108L3+0,6991L2-1,648L+49,98
b. Tram c6 2 MBA

Senes RLC Branch! I

e T e

Hinh 27: Mach mo phong 2 tram bién ap
duoc bao vé bdi 1 CSV
10° DIEN AP DAU CUC MBA LO 1 VA MBA NGUYEN VAN MINH

(e — )

V(v)
LS Y S

| | | | L " L |
0 01 02 03 04 05 06 07 08 08 1
t(us) x10*

Hinh 28: Dang dién ap dau cuc MBA LO 1
(11=4m)va MBA MVM (L2=12m), Bdo v¢
bang 1 CSV gin ¢ diém d4u ndi giira 2

MBA
Ly(m) \‘ Ly(m) [ Vi(kV) Vi(kV) [ DPanh gia
4 | 4 | 14 514 | Chophép
4 | 6 | 520 5705 | Cho phép
4 | 8 | 5305 658 | Cho phép
4 | 10 | 53,50 72,41 | Cho phép
4 [ [ MBA L6 1 duge bao vé;

[ 12 53,74 77,52
MBA NVM hong cach dién

Bang gia tri dién 4p ddu cuc may bién ap

g voi chiéu dai L ciia 2 MBA

Tir két qua mo phong gia tri dién ap
dau cyc cic MBA nhan thay

- CSV cang dit gan dau cuc MBA
cang tot vi gia tri dién 4p dau cuc cang
giam Ung v6i dong xung dinh muc 10kA
8/20us.

- Khi khoang cach gitta cac MBA va
CSV khéng vuot qua 10m thi co thé st
dung 1 CSV bdo v¢ cho ca hai MBA trong
hai tram dat gén nhau.

Trang 8/10



- Truong hop khoang céach gitta CSV va
dau cuc MBA vuot qua 10m thi phai sir dung
mdi tram bién 4p 1 CSV dé bao vé MBA khong
bi héong cach di¢n do qué ap do sét lan truyén
vao tram.

Str dung Curve Fitting Toolbox cua
Matlab, tim dugc quan hé gitra dién ap dAu cuc
MBA (V) theo khoang cach lip dit L cua CSV:

V =0,01513 L*-0,5379L3+6,701L2-

31,27L+99,76
9.2. Nhan xét chung

Tir két qua trén ta nhan thiy viéc lip dat
CSV & bao vé may bién &p phai dam bao va
tuan thu theo khoang céach cu thé khdng thé vuot
qua giGi han khoang céch cu thé theo thdng ké tur
cac bang trén.

Viéc dam bao van hanh an toan nhiéu may
bién &p hay nhiéu thiét bi dién khac co thé st
dung mot CSV tuy nhién ciing phai tuan thu
khoang cach an toan vai ban kinh 10m tinh tur vi
tri lap dat CSV.

10. KET LUAN

Bai bdo “Nghién ciru bién phdap bdo vé
qud dp do sét cho lwéi dién phin phoi huyén
Phu Tan, tinh Ca Mau” da dugc hoan thanh
ding han va da dat dugc muc ti€u nghién ciu dé
ra.

Xay dung mo hinh MVLA theo dé
xuat cua P-K va md hinh méy phat xung
8/20us c6 giao dién va théng so sir dung
thuan tién trong mé truong Matlab, c6 do
chinh x&c dat yéu cau: sai s mo hinh
MVLA thip hon 5,5% cho MVLA cia
Ohio va thap hon 7,3% cho MVLA cua
Héng Cooper).

Nghién ctru, danh gia va dé xuit vi
tri hop 1y lip dat MVLA bao vé MBA
trong mang phan phdi Huyén Phu Tan,
Tinh Ca Mau Huyén Phu Tan, Tinh Ca
Mau.

Két qua nghién ciru cung cip cong
cu md phong hitu ich voi phan mém thong
dung Matlab cho cac Cong ty DPién luc, cac
hoc vién cao hoc nganh k¥ thuat
dién...trong vi¢c nghién cuu cac hanh vi
va dap tmg cuia MVLA duéi tac dong cua
xung sét lan truyén trong diéu kién khong
thé do thir thuc té, dong thoi st dung két
qua mo phong dé xac dinh phuwong an b
tri hgp ly MVLA trong viéc bdo vé tram
bién ap trong mang phan phdi néi chung va
cho mang phan phdi Huyén Pht Tan, Tinh
Ca Mau Huyén Phu Tan, Tinh Ca Mau néi
riéng.
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