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GIAI PHAP CHONG SET MG1 CHO DUGNG DAY PHAN PHOI

A NEW LIGHTNING PROTECTION SOLUTION FOR DISTRIBUTION LINES
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TOM TAT

Hau hét cic duong day phan phi dién trén khong la ngoai troi, cic su cd
thudng la do diéu kién thoi tiét gay ra, trong cac su cd ty Ié su cd do sét gay ra
khoang 60 - 65%. Do d6, nhiém vu ctia thiét ké van hanh cac duong day phan phoi
la phai tim gii phap dé 1am giam su 6 do sét géy ra. Bai béo trinh bay két qua
nghién ciu mot giai phap méi bao vé chong sét cho dudng day phén phoi trén
khong cap dién ap 110kV bang cach st dung day chdng sét phia dudi cac day pha.
Diéu nay khong chi lam gidm dugic sy 6 do sét gay ra ma con gidm dugc mgt phan
dong dién sét chay qua hé thong ni dat. Cac két qua dugc thuc hién béi chuong
trinh md phdng qua do dién EMTP/ATP va cac tinh todn dya trén hudng dan clia
|EEE std. 1410-2010. Hé s6 ngau hgp va sudt cat do sét cla duong day do sét gay
ra duoc danh gid. Anh hudng clia s6 luong va vi tri 1p dat day chong sét treo phia
dudi ciing dugc phan tich.

Tirkhéa: Dutng ddy phdn phdi, ddy chng sét phia dudi, chong sét van, EMTP/ATP.

ABSTRACT

Most of the overhead power distribution lines are exposed to the outdoor
weather, failures are usually caused by weather conditions, in incidents the failure
rate caused by lightning is about 60 - 65%. Therefore, the task of the design and
operation of distribution lines is to find solutions to reduce the failure caused by
lightning. This paper presents the results of research on a new method for lightning
protection for 110kV overhead distribution lines by using the additional underbuilt
shield wires. This would not only reduces the fault caused by lightning, but also
partially reduces the lightning current flowing through the grounding system of
tower. The results are performed by the EMTP/ATP electromagnetic transient
program and the calculations are based on IEEE std. 1410-2010. The voltage coupling
coefficient and lightning shear rate of the line caused by lightning are evaluated. The
influence of the number and placement location of installation of the shielding wire
below the phase wires below have been analyzed.

Keywords: Distribution lines, underbuilt shield wire, line serge arrester,
EMTP/ATP.
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1. GIGI THIEU

Nguyén nhan chinh gay ra su c¢6 dudng day phan phéi
dién trén khéng la do diéu kién tu nhién, trong dé hau hét
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cac vu su c6 xay ra déu do sét danh. Thiét hai do sét danh
cht yéu la gdy dén mat dién phu tai va lam hu hong cac thiét
bi. Trén cac dudng day phan phéi su ¢ do sét gay ra chiém
ty & cao thudng 60% dén 65%, dac biét c6 mot s6 dudng
day su c6 100% do sét gay ra [1]. Viéc gidm su ¢6 do sét la
nhiém vu quan trong cta cac don vi thiét ké cing nhu van
hanh dudng day phan phdi. Vi khéong thé ngan chan sét
danh vao dudng day, nén cac don vi cling dang thuc hién
nhiéu bién phap dé gidm thiéu su ¢ do sét gay ra nhung
van dang gap khé khan. Busng day phan phdi sé bi cat dién
khi xay ra phéng dién trén bé mat chudi cach dién. Cé hai
loai phdng dién bé mat, phong dién bé mat truc tiép va
phong dién bé mat gian ti€p hoac dién ap cdm Ung. Sét danh
truc ti€p xay ra khi sét danh vao day chéng sét (DCS) hoac
dinh c6t hodc day dan pha, diéu nay c6 thé dan dén phdng
dién ngugc. Phong dién gian tiép xay ra khi sét danh xuéng
dat hodc cac vat thé gan d6 dan dén phong dién ap cdm Ung.

Khi dudng day phan phéi bi sét danh, dién ap trén chudi
cach dién vugt qua dién ap chudi cach dién chiu dung
(Usos) s€& gdy phdng dién trén bé mat chudi cach dién,
dudng day bi cét dién [2]. Do vay, cac gidi phap dé cai thién
kha nang chiu sét ctia dudng day phan phéi dang dugc si
dung déu c6 muc dich la lam giam tri s6 dién ap trén chubi
cach dién. Hau hét cac don vi quan ly van hanh dudng day
phan phdi sir dung giai phap giam dién tra cda tiép dia cot
han so vdi cac gidi phap khéac do hiéu qua nhat (ca vé ky
thuat va kinh té). Tuy nhién, khi viéc giam ti€p dia cot bi
han ché, cac gidi phap khac c6 thé dugc chon. Lap dat CSV
trén cac dudng day phan phéi la giai phap chéng sét hiéu
qua [3] nhung chi phi kinh t& rat 16n va |3p qua nhiéu CSV
dan dén sudt sy c6 do CSV bi hong gy ra doéi khi lai can
bang véi suat su cé do 1ap CSV.

Dai vai dusng day phan phdi gidi phap l1ap DCS phia trén
cac day pha nhu vay sé lam tang do cao cét va tang dién tich
vlung sét danh vao dudng day, sé lam tang s6 lan sét danh
vao dudng day trong mét nam. Vi vay, dé via giam dugc
nhiing nhugc diém clia cac gidi phap néu trén vira dap dng
mot phan vé giam dién ap trén chudi cach dién va dua theo
hudng dan clia IEEE std. 1243-1997 [4] va IEEE std. 1410-2010
[5] vé ch6ng sét cho cac dudng day phan phéi, bai bao nay
sé trinh bay gidi phap chéng sét méi cho dudng day phan
phai, do la lap day chéng sét treo phia dudi cac day pha. Lap
day chéng sét bén dudi cac day pha vai muc dich lam tang
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dién ap cdm Ung dat |én day pha khi bi sét danh vao dinh c6t
hodc vao DCS phia trén lam cho dién ap dat 1én chudi cach
dién giam xuéng. Viéc lap day chéng dudi cac day pha mdi
chi dugc goi y trong [4, 5] ma chua c6 cac két qua cu thé, con
trong [6] da trinh bay hiéu qla cla viéc s dung day chéng
sét cho cac dudng day truyén tai cap dién ap 220kV.

Bai bao nay trinh bay giai phap mai bao vé ch6ng sét cho
dudng day phan phéi cap dién ap 110kV bang cach st dung
day chéng sét lap bén dudi cac day pha. Hé ngau hgp va suat
cét ctia dudng day trudc va sau khi sir dung giai phap dudc
tinh todn xac dinh theo IEEE std. 1243-1997 va IEEE std. 1410-
2010. Anh hudng clia s6 lugng va vi tri [ap dat day chéng sét
treo phia duéi cing dugc phan tich.

2. TRUYEN SONG TREN DUGNG DAY PHAN PHOI
2.1. Trudng hop téng quat

Hién tugng sét danh vao dudng day giéng nhu déng vao
dudng day mot nguén dong hay nguén ap cé thai gian ton
tai tur vai chuc ps dén vai ms. Chiéu dai clia budc séng trong
trudng hop nay chi con vai mét, tham chi con nhoé hon véi
kich thudc vat ly clia ctia c6t hay khodng cach gitia hai thanh
xa nén dién ap trén mot phan ti ctia dusng day sé phu thudc
vao thai gian lan truyén va vi tri, khac hoan toan so véi & ché
dé xac 1ap thi dién ap trén moi diém cta dudng day la nhu
nhau [6]. Do d06, khi tinh toan qua dién ap do sét, cac phan
tir cha dudng day nhu day dan, DCS, cot phai dugc mo ta
bang mé hinh théng s6 rai trén méi doan dai dx dugc thé
hién nhu trén hinh 1. Phuong trinh vi phan biéu dién qua
trinh truyén song dién ap va dong dién trén mét don vi chiéu
dai dx ctia dudng day phan phai sé dugc lap nhu sau [7]:

) ou(x,t) R + L Oi(x,t)

OX ot (1)
) 0i(x,t) — Gu(xt) + C ou(x,t)

OX ot

Hé phuong trinh (1) viét dudi dang toén t Laplace nhu
sau:

a.ax (2)
_%: (GHwOulx,p) = Y, (w)u(w)

Trong dé: R, L, G, Cla dién trG R, dién cam L, dién dung C
va dién dan G ctia dudng day trén mot don vi chiéu dai; Zova
Yola téng tré va day téng dan clia dudng day.

Nghiém téng quat ctia hé phuong trinh vi phan (1) xac
dinh dugc dién 4p va dong dién trén dudng day phu thudc
vao vi tri x va thai gian t duéi dang séng nhu sau:

u(x,t) = u +u =f"(x-vt) + f (x+vt)

ixt) =i+ = l[f* (x-vt) +f (x+vt)} ¥
Tz

Vai: fH(x-vt) va f(x+vt) la cdc ham ngdu nhién ctia t, v la
van téc truyén séng (m/s), Z 1a téng trd séng clia dudng day
() xac dinh theo biéu thiic (4):
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z= |2 (4)

Nhu vay, séng dién &p va dong dién dudng day tai moi vi
tri, mbi thai diém 1a téng cia hai thanh phan séng tdi u*, it
truyén trén dudng day va thanh phan séng phan xa u;, i
truyén theo chiéu ngugc lai. TU biéu thic (1) dién ap do sét
trén dudng day phu thudc vao cac tham sé dudng day R, L,
G, C qua téng trd song Z. Ngoai ra, vi la qua trinh séng nén
dién ap do sét tadc dong Ién cac phan ti ctia dudng day cling
xay ra hién tugng phan xa, khuc xa khi di qua cdc méi trudng
6 téng trd séng khéac nhau [71.

i., Rdx  Ldx

Hinh 1. So 6 thay thé cta dugng day trong tinh toan truyén song
2.2, Trudng hop truyén séng khi c6 nhiéu day

Biéu thuic (1) & trén chi thich hop dé giai thich mét cach
co ban hién tugng truyén séng trén dusng day. Trén thuc té
né da bd qua anh hudng cla cac day bén canh (day pha, day
chéng sét) va anh hudng ctia mat dat. Anh huéng ciia cac
day dan bén canh dugc mé ta théng qua cac gia tri dién cam
tuong ho, dién dung va dién dan gilta cac day dan véi nhau.
Gia thiét dudng day truyén tai gom cé n day dan song song
vGi nhau va véi mat dat, do d6 hiéu tng ctia dong dién va
dién ap trén bat ky day nao déu dugc cdm nhan trén bat ky
day khéc. Tuang hé gilra cac day thé hién trén so d6 mach
thong so rai trén hinh 2 gitta day i va day j véi cac théng sé
cla mach:

Hinh 2. Truyén song khi xét hé nhiéu day
a) hé nhiéu day, b) xét tueng quan gitia cac day
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Trong d6: Ly:: dién cdm cla ban than day dan 1; Li»: dién
cam tuong ho gilra day dan 1 va day dan 2; Ky: dién dung
cla ban than day dan 1; Ki2: dién dung tuong ho gilra day
dan 1 va day dan 2; R;, R, dién tr& cla day dan 1 va day dan
2; gii: dién dan clia day dan 1; gi2: dién dan tuong ho gila
day dan 1 va day dan 2

Hé phuong trinh Maxwell dién ap trén moi day dan trén
mot don vi dai dx clia cac dudng day dugc thiét lap nhu sau
[8]:

U =2, (iF 042, (05 i3+ 2,5 (i 05 )+t Z, (0500

u,=Z,,(i7 -i) )+ Z,, (i5 -i, 42, (i3 -iy )+ 42, (i)

(5)

U, =Z,, (-0 )42, (i -y )4 2, (0% -0 )+t 2, 50

Trong d6:

Zila téng trd song clia ban than day dani(i=1+n)

Z;la téng tr& séng tuong hé gilia day dan i véi day j
(i=1+n,j=1+n)

I*;: thanh phan séng dong dién thuan trén dudng day i

I thanh phan séng dong dién ngugc trén dudng day i

Trudng hgp don gian, theo [7], téng trd séng clia day dan
va téng trd song tuang hé gilra cac day véi nhau dinh nhu
sau:

I

Z; =60In—> %
ij
Trong dé: h; chiéu cao cla day dan tinh ti mat dat, r; la
ban kinh ctia day dan, Di la khoang cach gitia day i va anh
clia day j, va dj la khodng cach gilra day i va day j (hinh 3).

Xj
e
= d g
| 8\
| N Dy | b
| \ |
7 A
BN
| N
| anh cua |

‘ anh cua i
Hinh 3. Khoang D; va d; gilta day dan i va j
Khi d6, song dién ap sét trén moét day ngoai sy phu thudc
vao dong dién chay trén day dé (bao gém thanh phan séng
dong dién thuan it va thanh phan song dong dién phan xa i)
con phu thudc vao téng trd song Z; clia ban than day dan dé
va téng trd song tuong hé Z; gitia cac day bén canh.
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3. HE SO NGAU HOP

Tu phuong trinh truyén song (5) cho thay, séng dién ap
trén mot day dan nao dé gobm co6 hai thanh phan, thanh
phan dién 4p thi nhat dugc tao bdi dong dién chay trén day
d6 nhan vai téng trd clia ban than day do, thanh phan dién
ap tha haila do thanh phan dong dién trén cac day bén canh
nhan véi téng trd tuong hé gidra cac day. Ty s6 gidia hai thanh
phan dién ap do6 goi la hé s6 ngau hgp. Phan tiép theo, tac
gia sé trinh bay cach xac dinh hé s6 ngau hgp cho trudng
hgp dudng day phan phéi sét danh dinh cét (hinh 4).

Hinh 4. Lan truyén song khi sét danh dinh c6t hodc day pha

0 3000
" +

Zn
g R }El_ L1
' T
B0 N R2 L2
lS/ :.-r.o; ~
% Yoy
g | |L>< ;J[ DCS treo L
A .
< phia dudi Z1s
[
g | ® L
‘ ‘ Ru

Hinh 5. Cau hinh cot hai mach cdp dién ap 110kV va md hinh trong EMTP/ATP

Xét trudng hop don gidn, bdé qua hién tugng phan xa,
khuc xa nén trudng hop sét danh dinh cot tao ra dién ap tai
dinh cot (U4), dong dién lam viéc trén day pha nhé haon
nhiéu lan dong dién sét, nén dién ap trén day dan (Ugg) chinh
la do cdm Ung tu DCS sang xac dinh theo cong thuc (8):
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Uy = K Uy (8)

Dién &p trén chudi cach dién cta pha bat ky xac dinh
theo biéu thuc (9):

Uy =Ug —Uge= (1-K)Uy 9)

Nhu vay, trudng hop sét danh dinh cét néu giadi phap
la tdng hé s6 ngau hgp K, dién ap trén chudi cach dién
gidm (giam dugc suat cat) kha nang chiu sét cla dudng day
tang lén.

4. MO HINH HE THONG

Trong bai bdo nay, st dung cét hai mach loai cot
thudng st dung trén cac dudng day cap dién ap 110kV tai
Viét Nam (hinh 5) lam d6i tugng nghién ctu. Khoang vuot
c6 chiéu dai trung binh 250m, hé théng tiép dia cot b tri
s0: R = 10Q. Day dan ACSR300/39, day chéng sét c6 hai
day, moét day loai TK-70 va moét day két hgp cap quang
OPGW120/48. Cach dién dung loai Polymer, cé 7 bat, chiéu
cao moi bat st 127 (mm), dién ap U50% = 650kV. Giai phap
dé xudt sir dung day chong sét treo phia dugi cac day pha
st dung loai day TK-70, vi tri 13p tai gitta c6t cach xa cia pha
duéi cung 6m (hinh 5). BPudng day gia thiét trong vung cé
mat dé sét 5,7 lan/km?/nam.

4.1. Md hinh cac phan titrong EMTP/ATP

M0 hinh cét: O tan s6 dong dién sét (vai tram kHz dén mot
vai MHz), dudng day phai dugc x( ly va tinh todn nhu mot
duong day dai véi théng so rai. Trong bai bao nay mé hinh
dudng day ctia JMarti cho tinh toan qua dién ap sét dugc su
dung [9]. Trong M6 hinh nay, dudng vé clia dong dién sét
dugc coi la di trong dat cé dién trd suit 500Q.m. Cac thong
s6 dudng day (dién trg, dién dung, dién cam riéng va tuong
hé) dugc tinh toan tu s6 liéu va kich thudc cha dudng day.
Chu y rang trong mé hinh dudng day, cac tri sé dién trg va
dién cdm phu thuéc manh vao tan s6 vi thé ta phai sir dung
mo hinh phu thudc tan s6 cé tinh dén hiéu ing bé mat [10].

Béng 1. Thong s6 clia day dan va DCS

Loai day Tiét dién, Duang kinh Dién tré R,
mm? ngoai, mm (Q/km)
ACSR300/39 339,6 24 0,098
0PGW120/48 121,6 12,7 0,256
TK70 - 1 0,47

Mé hinh cét: M6 hinh ¢6t st dung trong tinh toan mé
phong la moé hinh cot nhiéu tang (Multistory tower), dugc st
dung réng rai trong cac tinh todn moé phong qua dién ap sét
va dugc IEC gidi thiéu [11]. Trong m6 hinh nay, cot dugc chia
ra lam 4 tang (hinh 5). Mdi tang dugc md phong bang mot
téng trd song dugc ky hiéu 1an luct 1a Zu, Zy, Zis va Zw ¢o tri
s6 220Q) ndi véi mot dién cdm mac song song véi dién dién
tr& dé mé ta su suy gidm cla séng. Riéng tang cudi cung ¢
tri s6 téng trd song Zwu = 150Q. Van téc truyén séng dugc gia
thiét 1a khéng d8i va c6 tri s6 300m/ps. Cc tri s6 dién trd va
dién cdm cua tiing tang dugc tinh tu kich thudc cta cot theo
bang 2. Gia thiét dudng day trong bai bdo nay st dung mot
loai cot cé cau hinh nhu trong hinh 5.

12 | Tap chi KHOA HOC VA CONG NGHE @ Tap 59 - S6 4 (8/2023)

Bang 2. Cac tri s6 dién trd va dién cam cla ting tang trong md hinh cot nhiéu

tang
R L, R, L, R; L; R, L,
Q) | (uH) | () | (uH) | (Q) | (uH) | () | (uH)
9,4 1,96 10,8 2,24 10,8 2,24 31,2 6,43

Mé hinh chuédi cdch dién: Chubi cach dién dudng day
110kV gém 7 bat st véi chiéu cao mdi bat 1a 127mm. M6
hinh chubi cach dién s& dung moé hinh tia tién dao cua
Motoyama [12] dé mé phéng. Phuong phéap clia Motoyama
xét dén nhimng théng s6 dac biét cia sy phdéng dién va
nhing dac tinh vat ly lién quan dén ca ché phéng dién.

M6 hinh dién tré tiép dia: M6 hinh hé théng tiép dia cot
110kV dugc mé phong trong EMTP/ATP dugc thay thé bai
mot dién trd R (hinh 4), 6 gi tri tir 10Q dén 50Q.

M6 hinh chéng sét van: Chéng sét van st dung trong mo
phong la loai ch6ng sét van khong khe ha 3EL clia Siemens
vGi dung cho cap dién ap 110kV, vdi tri sé dién ap lam viéc
lién tuc MCOV la 89kV véi ddc tinh V-A trinh bay trén hinh 6a.
CSV dugc mod phong trong EMTP bang mot dién trg phi
tuyén vai dac tinh phi tuyén nhap vao ti hinh 6b. Cac tham
sO cla day néi, cach dién polymer ctia CSV dugc bo qua.

500.0 : : ; ‘
i % 1 1 |
4500 — pyE - §i s
Pac tinh CSV 110 kV Siemen
400.0 /
350.0
2 /
2 300.0 /
3 /
S 250.0
a //
©
S 200.0 — "
0
& i
150.0 -
100.0 /
50.0
0.0
0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000 10000 100000
Déng dién (A)
a)
Attributes Charactenstic
(2101
1[4) U Add
1ES 42619
¥ES 213095.2 Delete
0.0001 2983333
0.0005 330297 6 aort
0.01 340952.4
?
1 358000
10 378244 ki
125 419797.6 +
Extemal characteristic
Data source: Edit. Include characteristic
Save Copy Paste View
Edit defiritions oK Cancel Help

Hinh 6. Dac tinh V-A ctia CSV (a); va nhap vao trong EMTP/ATP (b)

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

Mé hinh dong dién sét: Song sét dugc md phdéng bai mot
nguén dong dang déc Slope - ramp 1,2/50 [11]. Téng trg
song clia sét dugc thay thé bsi mot dién trd tuyén tinh cé
gia tri 400Q mé phdng téng trd kénh sét mac song song Vi
nguén dong.

4.2. Suit cat do phéng dién ngugc

Khi sét danh vao dinh cot hoac vao DCS trong khodng
vuot, néu dong dién sét da I6n gay phéng dién trén chubi
cach dién. Hién tugng phong dién tir day noi dat cda cot
sang day dan goi la phong dién ngugc. Suat cat do phdng
dién ngugc hay con goi suat cat do sét danh dinh cét hoac
danh vao DCS trong khoadng vuot xac dinh theo [13]:

BFR=0,6N, .P(I>1.) (10)

V&i Ni: S6 lan sét danh vao dudng day trong mét nam

(1an/100km/nam):
28h*°+S_ 5

NLzNgT , (1an/100km/nam)

Trong dé: Ng: mat do sét (Ian/Tkm?/nam); H: chiéu cao cot
(m); Sq: khodng cach gitra hai DCS; P(I>1.): xac suat ctia dong
sét c6 cuong d6 I6n hon I xac dinh theo dé xuat cla
J.G.Anderson va dugc IEEE s dung rdng rai, xac dinh nhu
sau [14]:

(1

1

| 2,6
14
(3J
5. KET QUA MO PHONG
5.1. Hé s6 ngau hop khi ¢6 day chéng sét treo phia dudi

P(I>1 )= (12)

Day chéng sét treo phia duéi sit dung loai day TK-70, lap
tai vi tri gilra cGa cot, cach xa pha cudi cing 6m. Két qua tinh
toan hé s6 ngau hgp trong trudng hop tinh theo phuong
phap don gidn va theo mé phdng dugc trinh bay trén hinh
7. Két qua tinh toan va mo phang cho thay phap mé phong
I6n han so véi phuong phap truyén théng, pha trén 16n hon
11%, pha gilta I&6n hon 8% va pha dudi cung I6n hon 6%. Do
vay, dién 4p dat l1én cach dién xac dinh theo phuong phap
truyén thong sé I6n hon phuong phap mo6 phdng, nén néu
tinh theo phuong phép don gidn dé lam gidm muc d6 nguy
hiém ctia dong dién sét khi danh vao dudng day.
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Hinh 7. So sanh hé s6 ngau hop theo phuang phép don gian va phuong phap
mo phéng

M6 phéng véi truang hgp dudng day chua lap va lap day
chéng sét phia dudi, két qua xac dinh hé sé ngau hop dugc
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trinh bay trén hinh 8. K&t qua mé phong cho thay, sirdung 1
DCS treo phia dudi hé s6 ngau hgp cac pha tang 1én cu thé
pha trén tang 10%, pha dudi tang 11% va pha dudi cung
tang 14%. Do vay, khi sit dung day chéng sét treo phia dudi
da lam cho hé s6 ngau hgp tang Ién khi do6 dién ap dat 1én
chubi cach dién giam.
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Hinh 8. Hé s6 ngau hap khi chua cd va cd DCS treo phia dudi

Trong trudng hgp st dung 2 day chéng sét ¢ cuing loai
day loai day TK-70 treo phia dudi cac day pha, moéi day lap
tai mép cot vé hai phia va cach xa pha duéi cing 6m. Két qua
mo phong xac dinh hé s6 ngau hgp dugc trinh bay trén hinh
9. Két qua cho thay, khi stt dung 2 DCS treo phia dudi, hé s
ngau hgp cac pha déu tang 1én so vai trudng hop st dung 1
DCS treo phia duéi. Hé s6 ngau hop pha trén tang 16%, pha
gilfa tang 20% va pha thap nhat tang 22%. Nhu vay, st dung
day chdng sét treo phia dusi khong lam tang chiéu cao cot,
khong lam tédng s6 lan sét danh vao dudng day ma lam tang
dugc tri s6 ngau hop cla cac day pha.

0.6 —#=Khéng c6 DCS phia dudi

Co 1 DCS phia duot

Co6 2 DCS phia duat

Hé s6 ngin hop K
(=]

Pha trén Pha gitra Pha dwdi

Hinh 9. Hé s6 ngau hgp theo s6 lugng DS treo phia dudi
5.2. Dién ap khi st dung giadi phap treo day chéng sét
phia duéi cac day pha

Trong phan nay, sé ti€én hanh mé phéng trudng hgp sét
danh dinh cot, xac dinh dién ap dat trén chudi cach dién khi
khong c6 va khi cé day chong sét treo phia dudi. M6 hinh mé
phong vai ngudn sét dang Slope-Ramp c6 tri s6& 31KkA,
1,2/50ps. K&t qua mo phéng dang séng dién ap dat1én chubi
cach dién pha trén, pha gi(ta va pha duéi cung trinh bay trén
hinh 10. Két qua cho thdy, trong trudng hop c6 st dung day
chéng sét treo phia dudi dién ap dat trén chubi cach dién
cac pha déu giam, tri s6 dién ap |6n nhat cha pha trén cung
giam tir 698kV xudng con 589kV, xap xi gidam 15%, pha gila
giam tu 724kV xuéng con 561kV tuang tng giam 22%, pha
duéi cling tir 702kV xuéng con 505KV, tuong Ung giam 28%.
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Hinh 10. Dién ap trén cach dién trong trudng hgp khong cé va cd ddy chong
sét treo phia dudi: a) pha trén; b) pha giia, c) pha dudi
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Hinh 11. Bién d0 dién dp trén cach dién va dong sét tdi han trudng hgp khdng
¢ va c6 DCS treo phia dudi

Mé phdng vdéi dién trd tiép dia cot thay d8i tir 10Q dén
500, bién d6 dién ap trén cach dién cta pha trén cung trong
trudng hgp duong day chua lap va trudng hgp co lap day
chong sét phia dudi dugc trinh bay trén hinh 11. Nhu vay,
gidi phap lap day chéng sét treo phia duéi cang hiéu qua khi
dudng day cé dién trg ti€p dia cot cang cao, tuc la nhimng
dudng day ma di trong khu vuc cé dién trg suat clia dat cao,
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st dung giai phap nay cang hiéu qua. Chi can treo mot DCS
phia dudi hiéu qua chéng sét sé tuong dudng khi dién trg
tiép dia cot gidm tir40Q vé 10Q ma dé gidm dién trd tiép dia
cot nhu vay sé rat kho thuc hién va chi phi con cao han khi
Idp mot DCS treo phia dudi.
5.3. Suat cat khi st dung gidi phap treo day chéng sét
phia duéi cac day pha

K&t qua mo phdng va tinh toéan suat cat (BFR) trong cac
truong hgp dudng day khong lap DCS treo phia dudi va lap
1 DCS va 2 DCS treo phia dugi trinh bay trén hinh 12. Két qua
cho thay dong dién sét t6i han gay phéng dién ngugc tang
tur 55kA 1én 64kA va 85kA khi lap 1 DCS va lap 2 DCS phia
dudi tuong ting suat cat giam tir giam tu 6,3 [an/100km.nam
xudng 4,2/100km.nam khi ldp 1 DCS phia dudi va giam
xuéng 2,3/100km.nam khi lap 2 DCS phia dudi.
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Hinh 12. Sudt cat BFR trugng hop khdng co va c6 DCS

5.4. Suat cit khi st dung giai phap treo day chéng sét
phia dudi cac day pha két hop lap CSV

Cac nghién cliu da cho thay, lap CSV trén dudng day la
mot trong nhiing giai phap hiéu qua giam suat cat do sét
gay ra. Trong phan nay tac gia mé phong va tinh toan suat
ct BFR trong cac trudng hgp dudng day st dung CSV va lap
DCS treo phia dudi. Két qua so sanh sudt cat BFR dudng day
khi dién trg ti€p dia cot thay d8i tor 5Q dén 30Q trong cac
trudng hgp chi cé DCS, trudng hgp c6 2 CSV va trudng hgp
1 CSV+1 DCS treo phia dudi trinh bay trén hinh 13. Két qua
cho thdy & dai dién tré tiép dia nhd phuang phap 2 DCS
mang lai hiéu qua cao hon, tuy nhién & dai dién trg tiép dia
cot I6n (d6i véi dudng day st dung trong bai bao nay
Rt > 20Q)) phuong phéap s&f dung 1 CSV + 1 DCS treo phia
dudi lai hiéu qua hon so véi str dung 2 CSV, trong khi chi phi
dau tu 1ap 2 CSV cao hon nhiéu so vdi lap 1 CSV+ 1 DCS.
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Hinh 13. So sanh sudt cat trong cac truong hop khac nhau
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5.5. Anh huéng cua vi tri ldp day chéng sét treo phia duéi

Nhu trong muc 5.2 da trinh bay, khi ldp DCS treo phia
dudi sé c6 tac dung lam gidm dién ap dat 1én cach dién. Dé
xét anh hudng clia khodng cach tir day pha thdp nhat téi
DCS treo phia dudi tién hanh mé phong véi trudng hgp sét
danh dinh cét, dong dién sét 31kA (1,2/50ps), dién trd tiép
dia cot 10Q. K&t qua mé phong xac dinh dién ap trén chubi
cach dién pha A trong hinh 14 cho thay khoang cach DCS
treo phia dudi cang gan day pha thap nhat cang tét, tuy
nhién phai tuan tha vé quy pham khoang cach phong dién.
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Hinh 14. Anh huéng ciia vi tri DCS treo phia dugi
6. KET LUAN

Bai bdo da trinh bay mot gidi phap chéng sét méi cho
duong day phan phéi trén khong cap dién ap 110kV bang
cach st dung day chong sét 1ap bén duéi cac day pha. Hé
ngau hgp va suat cat cila dudng day trudc va sau khi sérdung
gidi phap dudc tinh toan xac dinh theo IEEE std. 1243-1997
va IEEE std. 1410-2010. Cac két quad dugc thuc hién béi
chuong trinh mé phéng qua do dién EMTP/ATP.

St dung day chéng sét treo phia duéi khong nhiing
khong lam dnh hudng téi d6 cao clia c6t ma con lam gidm
dugc tri s6 dién ap dat 1én chudi cach dién (giam duoc téi
28%) tir do tang dugc tri dong dién sét tai han (dong bat dau
gay phong dién trén pha bat ky clia cot sét danh) dan dén
suat cat BFR cta dudng day gidam xuéng.

Déi v6i duding day di qua khu vuc cé dién trg suat ctia dat
cao, dién trd ti€p dia cot I6n thi giai phap nay cang hiéu qua.
Trong trudng hop st dung DCS treo phia dudi dugc két hop
vdi lap CSV thi gidi phap cang dat hiéu qua, suat cat BFR c6
thé gidm t&i 2 1an néu chi dung DCS phia dudi.

Vi tri |ap DCS treo phia dudi cang gan day pha thap nhat
cang mang lai hiéu quda, nhung phai ddm bao tuan tha quy
pham vé khoang cach phong dién. Do vay, véi pha trén cling
néu dugc l1ap CSV viia bdo vé cho pha trén cung dong thoi
bao vé cho cac pha dudi, con DCS treo phia dudi lam giam
dién ap trén cach dién cho pha duéi cung nén gidi phap
cang dat hiéu qua.
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