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Tom tat 
; , rfhifang an bao ve cho 

Lap dat ching set van a tit ca cac pha tai tat ca cac vi tri cot cua toan luyen^ ILy^ jrong thgc ti cac 
daang day tdt nhk nhang doi hoi chi phi rit lan nen thadng khong the thgc hi^n ̂  -_ ^^ ^^^ g^ ,^p ^^^ 
dan vi van hanh chi chon mot vai vi tri thaang xuyen bi set danh hoac cac vi tn co_ 9 ^^^ ^^ ^^^ 
chdng set van hay con goi la lip ching set van rdi rac. Tuy nhien Kf^'f^^'J'^"J^" ^g, ^a^i sang cot ben 
hanb lai cho thiy trong nhiiu tnmng hgp sg co lai bi chuyen td cot daoc [ap c™ny ^^ . ^^^ . 
canh dan den viec lip dat ching set van tro-nen khong c6 hieu qua ma khong giai un-^ _ ^, 
trinh bay kit qua nghien cdu viec lip dat chdng set van rai rac tren daong day J^J'®".. , i^^Q^^qvaat 
nguyen nhan din din sa khong hieu qua nay. Mdi taong quan giOa dien tro tiep aia, en .j,^„X,^nn 
va tri si ddng dien set din vi td xay r2phong dien tren each dien cua timg cgt dugc phan ' ^ ^ ^ ^ " 9 / ^ ^ ^ 

trinh tinh toan qua do dien ta EMTP/A TP Kit qua thu duuc co the dugc sa dyng nhu mot tai lieu inam Knao 

cho cac dan vl van hanh trong viec chon vi tn lip dat phu hop cho cac chong set van. 

Td khda: Dudng day tmydn tai, chong set van rdi rac, chdng set, phin mlm EMTP 

Abstract 
Installation of lightning arresters on all phases of every tower theoretically eliminates the lightning outage of 
a transmission line However, this measure has been found to be unaffordable due to its excessive cost. In 
practice, the so-called discrete installation of surge arrester in which arresters are installed in some selected 
towers is usually adopted. The effectiveness of this method remains questionable since the flashover still 
occurred in adjacent towers of the protected ones, which makes the outage rate unchanged even after-
installing surge arresters. This paper deals with the discrete installation of amesters in a 220 kV- one circuit 
transmission line. The influence of footing resistances, spans and the amplitude of lightning cuaent on the 
tower position of flashover was investigated by using the Electromagnetic Transient Program (EMTP/ATP). 
The results can be used as a practical guide for the utilities to identify whether or not the discrete installation 
of arresters should be used in a specific tower 

Keywords: Transmission line, discrete installation of surge arresters, lightning protection, EMTP simulation 

1, Gidi thieu quyet dinh suat su cd ciia toan dudng day. Chinh vi 

ThSng ke trong 5 nam gfc day cua I6ng cong ty t ^ ' * î ",™ .*"^' ''^ "̂ ^CSSC) ma liong t6n tthi&j 
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Hieu qua ciia CSV tren dudng day tmydn tai da 
dupe nghien cdu tir tihidii nam qua [3-6] nhung cac 
k^t qua nay deu chi xet khi lap CSV tren mot pha 
hoac nhieu pha tren toan bd dudng day vin dk lap 
CSV rdi rac hau nhu chua dugc nghien cuu. Theo 
hieu biet ciia nhdm tac gia, chi cd [7] da timg neu 
hien tuong nay nhimg khdng di sau vao ngbien cim 
chi tiet va cd bat ky ket qua nao d^ cd th6 ung dung 
trong thuc t6. 

ve hoan toan. Tuy nhien, sdng set lan triiyfin sang cdt 
lan can khdng dugc lap CSV va cd thd gay phdng 
dien d cac cgt nay. De hieu ro ca che xay ra phdng 
dien tren each dien trong trudng hop lap CSV rdi rac, 
ta xet mpt vi du dan gian dudng day 1 mach treo I 
day chdng set d hinh 2, CSV dugc ISp d pha tren 
cimg (Pha A), cdt I va 3 khdng lap CSV. 

2.1. Khi .set ddnh dinh cot hoac DCS 

Sa dd thay the md ta truyen sdng khi set danh 
vao dinh cgt 2 duoc the hien a hinh 3, d day chi md ta 
cho pha A dirge lap CSV. 

Hinh 1. Sd lan su cd do set trong NPT 

Trong bai bao nay, van de lap CSV rdi rac dugc 
nghien cuu chi tiet dua tren cac tham sd chinh cua 1 
dudng day 220 kV mdt Id dien hinh trong ludi dien 
Viet Nam. Anh hudng ciia cac tham sd dien trd tiep 
dia, khoang vugt, sd lugng CSV lap dat ket hgp vdi 
ddng dien set cho phep nhcin dang nhung trudng hgp 
dac biet ma viec lap CSV rdi rac hoan toan khdng cd 
hieu qua. Tir dd cac khuyen nghi khi ap dung phuang 
phap lap CSV rdi rac duac dua ra nham dat du'gc hieu 
qua giam SSC tdt nh4t. 

Cot 2 

Hinh 3. Md ta qua Irinh tmyen sdng khi set danh dinh 
cdt 2 cd treo CSV d pha A 

Khi set daiih vao dinh cgf 2 dien ap set se dugc 
tan theo 3 hudng: I- theo tiep dia cila cdt 2 tan vao 
trong dat la Uc2, 2- theo DCS sang tiep dia ciia hai cpt 
lan can 1 va 3 cd dp ldn la Ucs2i va Ucs23, 3-qua CSV 
(neu CSV !am viec) lan truydn tren day pha sang 2 
cgt lan can la Ud2i va Ud23. Tai cdt 3 dien ap set tren 
day chdng set lai dugc chia lam 3 phan: mdt phan di 
xudng tiep dia cpt 3 (Ucj), 1 phan phan xa Iai cdt 2 
{Ucs32) phan con lai tiep tue lan truyen sang cdt lan 
can 4 (Ucs34)- Neu coi tdn hao tren day chdng set la 
khong dang ke, dien ap tren cpt 3 ed the dugc bieu 
dien bdi quan he: 

U.,23=U.3+Ucs34-Uc.32 (1) 

Hinh 2. Cdt so 2 cd vj tri cao nhat thudng dugc cac 
dm vi van hanh chpn lap CSV 

2. Co* che phdng dien tren each dien cua cot khong 
duffc ldp CSV klii lap CSV roi rac 

Khi CSV dugc lap lien tue tren toan bd cac vi tri 
cpt cua dudng day, cac vi tri cdt la tircmg duang nhau 
vi the khi lap CSV tren pha nao, each dien cua pha dd 
Iren toan bp dudng day da dugc bao ve. Cdn khi CSV 
diroc lap rdi rac, khi set danh vao dinh cdt cd lap 
CSV, each dien cua pha dupe lap CSV se dugc bao 

Neu ta cung coi sdng lan truyen tren day dan tir 
cpt 2 sang cgt 3 co ton hao khdng dang ke, hieu dien 
thd tren cdch dien ciia cdt 3 luc nay se la chenh lech 
dien ap giira dien ap tren day dan tai cdt 3 va dien ap 
tren dinh cdt 3: 

Ucd3=Ucl2rUc3 (2) 

Ly luan tircmg tu ddi vdi cdt I ta cung udc 
lugng dugc dien ap dat len each dien col I. Ta biet 
iSng d cdt 3 khdng cd CSV nen neu Ucdj Idn ban dien 
ap chiu dirng cua each dien, phdng dien cd the xay ra 
tren cdt 3 mac dii set khong danh true tiep vao cot 
nay. Vi dien ap tren dinh cdt 3 phu thudc vao tri sd 
dien trd tiep dia cdt 3 va dien ap tir cdt 2 lan tniyen 
tdi theo cdng thirc (I), nen viec Ucdj cd du ldn de gay 
ra phdng dien d cdt thd 3 tiiy thugc vao tuang quan 



tri so dien trd tiep dia ciia cdt 2 va cdt 3. Tuong tu 
nhu vay ta cd the nhan thay each dien tren bat ky cdt 
nao (cgt 1, cpt 4 v.v..) cung co the bi phong dien mac 
du set khdng danh tore tiep vao cac cgt nay. 

2.2. Khi set ddnh ddy pha 

Khi set danh true tiep vao day pha tai cpt 2, 
ddng dien set lan tmyen tren day pha sang cpt 3 va 
cdt I (Ud23 va Udii), N^u CSV Iam viec, mdt phan 
dien dp set se dugc tan xudng dien trd tiep dia cdt 2 
vdl gia tri Uc2, phan cdn lai dugc tan sang cac cpt lan 
can qua day chdng set la Ucsji va Ucs23 (hinh 4). Dien 
ap tren each dien tai cpt 3 ciing dugc xac dinh theo 
cdng thuc (2) gidng nhu trudng hgp set danh dinh 
cdt. Vi the phdng dien tren cpt 3 hoac cdt I noi khdng 
treo CSV hoan toan cd the xay ra tuy thupc vao tucmg 
quan gi&a Rmz va R,d3 hoac Rtai. 

Hinh 4. Md ta qua trinh truyen sdng khi set danh d; 
pha tai cgt 2 cd treo CSV tai pha A, CSV lam viec 

3. Mo hinh tinh toan va mo phong 

DCS 

5 m 

A ' 

6 m 

Hinh 5. Kich thuoc cdt 220kV loai D212A 

Trong bat bao nay, cpt va cac thdng sd ciia mpt 
dudng day 220 kV mpt mach dien hinh trong ludi 
dien Viet Nam dugc sir diing lam ddi tugng nghien 
cuu Loai cpt dugc sir dung la cdt dang D2I2A (hinh 
5), day ddn loai ACSR330/42- phan pha, DCS dimg 
Ioai PHL0X1I6, khoang vuat 350 m. Dudng day 
truydn tai trong EMTP sir dung md hinh phu thuoc 

t k sd J-Marti [8] vdi 1 day ction„ = ^̂ ^̂  ^ ^ dan, 
Md hinh cdc phan tu nhu nguon ^ ^ (^ong 
each dien, ti^p dia cot. CSV da dugc m 

[9,10]. 

4. KSt qua va thao luan 

4.L Trudng hap ldp 1 CSV • At ^ 
~„ rac Dha cua cgt 3 

Hmh 6 Ihd hien dien ap ^^"^"^jf^ g t̂ ]47kA 
khi set danh dinh cdt 2 voi don= ^ - ^x^ ^^^ ^^ 
(l,2/50ps), R,d2 -10 "^^i^^r^uAnVdien tren each 
phdng cho thdy tren cgt 3 chi co pho^g^ • ^ ^ . 
dien pha A, cdc pha khac ^ongU^^^^ -^^ ^^^^ 

phan 2.1 da giai ^l^ ' -^.^JPf " | / ' ? l o t qua kha 
l^cb dien dp tren cdch d j e n c - cP . ^ ^ ^4 ^. 
nang chiu dung cua cach dien do /J^S • 
CSV chay tren day pha A sang cot 3 gay ra. 

' t ( p s ) 

PTmh 6. Dien ap tren each dien cdt 2 va cdt 3 Idii 
CSV pha A ciia cot 2 lam viec, phdng dien xay ra tren 
each dien cpt 3 

Md phdng ciing cho thiy khi dien u d tiep dia 
cdt 2 Riaa > 10 £2 va ddng dien set > 147kA, phdng 
dien ludn xdy ra tren cac pha khdng lap CSV cua cdt 
2 ma khdng phu thupc vao gia tri cua Rui3, Phdng dien 
cd xay ra d pha khdng lap CSV (cdt 2) va cac pha ciia 
cpt 3 hay khdng tiiy thudc thugc vao gia tri dien trd 
ligp dia Rtd2, Rid3 vd cutmg do dong dien set. Ung vdi 
mdi gia tri R^ij, cap gia tn ddng dien set I; va dien trd 
ciia cdt bl set danh IWi dugc chia !am 3 vung (iiinh 
7) Xet trudng hop dien trd tiep dia cua cot lan can 
Rid3 = 5Q, phdng dien se xay ra Iren each dien cdt ben 
canh khdng lap CSV neu L va ; nam trong vung II 
cua hinh 7. O viing I, khdng cd ,ig dien tren each 
dien cua bat ky cpt nao ma chi c ^SV ciia cdt 2 lam 
viec. Khi U va Ria; nam trong mg IH, phdng dien 
xay ra tren each dien ciia pha kl ng Up CSV cua cgt 
2 (cdtbi set danh). 

Do sdng phan xa tir cdt be 
dien ap dat len each dien giar 
xay ra phdng dien tren mdi c 
cliiSu dai khoang vugt (Lki),T' 
ut 100m den 350m, ddng di 
;:;am 15kA. Hien Wgng nay 
l ina tir 100m dkn 350m tuoi 

- ̂ nh trd lai lara cho 
^ng nen kha nang 
'̂  phu diudc vao 
" ^ 8 , k b , L;,. tang 

gay P' -na dien 
Sdiikh. i^vu'ot 

-'•ng VOi I 
gian 
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tri sd dien trd tiep dja cua cdt 2 va cpt 3. Tuong tu 
nhu vay ta cd the nhan thay cdch dien tren bdt ky cdt 
nao (cpt I, cdt 4 v.v..) ciing co thd bi phdng dien mac 
du set khdng ddnh true tidp vao cdc cdt nay. 

2.2. Khi set ddnh day pha 

Khi set ddnh true tiep vao day pha tai cdt 2, 
ddng dien set lan tmyen tren day pha sang cdt 3 va 
cdt 1 (Ud23 va Ud2i). Ndu CSV lam viec, mdt phan 
dien dp set se duoc tan xudng dien trd tiep dia cdt 2 
vdi gia tri Uc2, phan cdn lai dugc tan sang cac cgt lan 
can qua day chdng set la Ucs2i va Ucs23 (hinh 4), Dien 
ap tren each dien tai cpt 3 cung dugc xac dinh theo 
cdng thuc (2) gidng nhu trudng hgp set danh dinh 
cdt. Vi the phdng dien tren cpt 3 hoac cdt 1 noi khdng 
treo CSV hoan toan cd the xdy ra tuy thupc vao Urong 
quan giiia Rid2 va Ruj hoae Rtdi. 

Hinh 4. Md ta qua trinh truyen sdng khi set danh day 
pha tai cot 2 cd treo CSV tai pha A, CSV lam viec 

3 Md hinh tinh to in v^ mo phong 

DCS 

tin sii J-Marti [8] vol 1 diiy chong set va 3 d y P,^^ 
Mo hinh cac phin tfr nhu nguon set, cot, ' 
each dien, tiip dia cpt, CSV dii duoc niieu ta trong 

[9,10]. 

4. Kit qua va thao loan 

4.1. Triiafnghpp lap 1 CSV 

Hinh 6 thd hien dien dp trSn cac pha cua cgt 3 
khi set danh dmh cdt 2 vdi ddng dien set I4 / ICA 
(l,2/50ps), R , . =10 n va Rid3= 5 ^-^^'J'^^ 
phdng cho thSy tren cdt 3 chi cd phong ^i?".^^" ^^^^ 
dien pha A, cdc pha khde khdng bi phong dien. Nhu a 
phdn 2.1 da gidl thich, su phdng dien nay la do chenh 
lech dien ap tren each dien ciia cot 3 vugt qua kha 
nang chiu dung ciia each dien do ddng dien set d. qua 
CSV chay tren day pha A sang cdt 3 gay ra. 

Hinh 5. Kich thudc cdt 220kV loai D2I2A 

Trong bai bao nay, cdt va cac thdng sd ciia mpt 
dudng day 220 kV mdt mach dien hinh trong ludi 
dien Viet Nam dugc sii dung lam ddi tugng nghien 
cim. Loai cdt dugc su dung la cdt dang D212A (hinh 
5), day dan'loai ACSR330/42- phan pha, DCS dung 
loai PHLOXlie , khoang vugt 350 ra. Dudng day 
truydn tai trong EMTP sir dung md hinh phu thupc 

' t (ps) 

Hinh 6. Dien ap tren cdch dien cdt 2 va cgt 3 khi 
CSV pha A ciia cpt 2 lam viec, phdng dien xay ra tren 
each dien cgt 3 

Md phdng cung cho thay khi dien trd dep dia 
cdt 2 R,j2 > 10 i i va ddng dien set > I47kA, phdng 
dien ludn xay ra tren cac pha khdng lap CSV cua cdt 
2 raa khdng phu thupc vao gia tri ciia Ridj, Phong dien 
cd xdy ra d pha khdng lap CSV (cdt 2) va cac pha cua 
cpt 3 hay khdng tiiy thudc thudc vao gia tri dien trd 
tiep dia Ruj2, ROD va cudng dp ddng dien set iTng vdi 
mdi gid bi R,d3, cap gia tri ddng dien set U va dien trd 
cua cgt bi set ddnh R,d2 duoc chia lam 3 vung (hinh 
7). Xet tnidng hop dien trd tigp dia cua cgt lan can 
Rid3 = SCi, phong dien se xay ra tren each dien cgt ben 
canh khdng lap CSV n6u L va R,d2 nam trong vimg 11 
cua hinh 7. 6 vimg I, khdng cd phdng dien tren each 
dien ciia bat ky cdt nao raa chi cd CSV cua cdt 2 lara 
viec. Khi L va R,d2 ndm trong viing III, phdng dien 
xay ra tren each dien cua pha khdng 1 JP CSV cua cgt 
2 (cdt bi set ddnh) 

Do song phdn xa tit cdt ben canh tro lai lara cho 
dien dp dat len each dien giam xudng nen khd nang 
xay ra phdng dien tren moi cdt cdn phu thugc vao 
chieu dai khoang vugt (Lkv) Tren hinh 8, khi L̂ ,̂ lang 
tir lOOra dSn 350ra. ddng dien sci ud> phong dien 
giam 15kA. Hien tugng nay la do :hi klioane vircrt 
tang tir 100m den 350in tuong dv - vdi thdi gian 



> chi Khoa hgc va Cong nghe 132 (2019) 016-021 

bat dau cd sdng phdn xa quay vd cdt 3 ttr cdt lan can 
se tdng tir 0,67ps !en 2,3 ps (tdc dd tmydn sdng ISy 
bang tdc do anh sang) Iam cho U^sii cang giam ve 
phia dudi sdng dan ddn dien dp dat len each dien cua 
cdt 3 Ucd3 cang tang, do do nguong ddng dien set gay 
phdng dien giara. Khi khoang virgt tdng ddn 400m 
hoac ban thi nguang ddng set gay phdng dien cgt ben 
canh hau nhu it thay ddi dao dgng quanh gia tri 
147kA. Hien tugng nay la do dien ap phan xa chi anh 
hudng den thdi gian dudi sdng ciia dien ap tren each 
dien cgt 3 ngn hau nhu khdng anh hudng den dac tinh 
phdng dien cua cdch dien niia. 

2 4 0 

2 2 0 

2 0 0 

ISO 

160 

140 

120 

SO 

fiO 

^^\ Vitng n 

v.„ 

vtogm 

Rtd2 (£2) 
Hinh 7. Phan bd cdc vimg xay ra phdng dien tren 
cdch dien khi set danh vao cgt 2, CSV egt 2 lara viec, 
khi Rtd3 =5Cl Viing I: khdng phdng dien, vimg II: 
phdng dien tren each dien cdt 3, viing IH: phdng dien 
tren each dien cgt 2 

Vung m 

vting n 

z z E z z z a ^ 

L(,. (m) 
Hinh 8. Phan bd cac vung xay ra phdng dien tren cac 
pha khong treo CSV khi thay ddi khodng vuot, 
R,d2=IOa,R,d3=5a 

4.2. Trudng hop ldp 2 CSV 

Do sd CSV tang len 2, ngudng dong dien set 
xay ra phong dien tren each dien ciia cgt lan can cung 
tang len (hinh 9) so vdi trudng hgp ehi diing 1 CSV. 
Chu y rang ngudng phong dien nay img vdi trudng 
hgp ca 2 CSV tren cgt 2 deu lara viec va phdng dien 
dugc ghi nhan d pha A cua cdt 3. Mo phdng cung cho 
thay vdi Rtd2 > 18 i^, ddng dien set ldn ban I30kA s§ 
ludn gay phdng dien tren pha cdn Iai khdng lap CSV 
cua cdt 2 vdi mpi gia tri Rtds. O ddi Rid2 nay, viing II 
se bl bien raat va khi dd chi cdn viing I va IIL 

R,d2 (n) 
Hinh 9. Phan bd cac virag xay ra phdng dien tren 
each dien kbi set ddnh vao cdt 2, CSV cpt 2 lam viec, 
kh iR,d3^5a 

l j ^ 

v.„.t 

Vu n g m 

Viing n 

"M 

Lt-,- (m) 
Hinh 10. Phan bd cac vimg xay ra phdng dien tren 
cac pha khdng treo CSV khi thay ddi khoang vupl, 
R,d2=10Q, Rtd3=5n 

Cung gidng nhu tnrdng hgp lap I CSV, khoang 
VU0 cang tang thi nguang chiu dung ddng dien set 
ciia cdch dien cgt 3 cang giam do anh hudng cua sdng 
phdn xa giara (hinh 10) Mac dii vay, chenh lech ve 
ddng nguang L Idn ban (23kA so vdi 15 kA) lam cho 
dien tich virag II Ion ban trudng hgp chi cd I CSV, 
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4.3. Tru&ng ldp 3 CSV 

Khi cgt bi set danh ISp cd 3 CSV, khdng cdn 
hien tugng phong dien tren cdch dien cua cpt bi set 
ddnh nua. Mac dii vdy, phdng dien tren cgt lan can 
van phu thudc vao dien trd tiep dia cua cpt do. Khi 
Rui3 cua cdt lan can nhd de gay ra hieu dien the giua 
day pha va dinh cgt V^in du ldn mdi co the gay ra 
phdng dien tren each dien ciia cgt 3, Khi R^ tang len, 
phdng dien khdng xay ra d cpt lan can nira raa ddng 
set se tiep tue duac lan truyen ra cdc cdt xa hem roi 
tdn hao bet tren cac day pha va day chdng set. Trong 
trudng hgp nay dudng dac tuih (L, Rm) chi cdn 2 
viing la viing I va vimg II do viing III khdng tdn tai 
nira (hinh 11). 

Hinh I I . Phan bd cac virag xdy ra phdng dien tren 
each dien khi set danh vao cgt 2, CSV cdt 2 lam viec, 
khiR,d3=5a 

Ddi vdl trudng hgp nay sir phu thudc ciia phdng 
dien tren cgt lan can vao khoang vuot dugc chia lara 
3 dai, Lkx<200m, 200ra<Li:v<400m va Lb>400m 
(hinh 12). Khi khoang vu:gt nhd hem 200m, ddng 
ngudng gay phdng dien hren cdt 3 giara khi khoang 
vugt tang do dnh hudng cua sdng phan xa d thdi gian 
d5u sdng gidng nhu cac trudng hgp sir dung 1 CSV 
hoac 2 CSV. Khi 200m<Lki<400m, ddng nguong 
khdng thay ddi do anh hudng ciia sdng phan xa can 
bang vdi ton hao tren dudng day. Khi Lfci>400m, anh 
hudng cua sdng phan xa gan nhu khdng dang ke so 
vdi tdn hao do dien trd ciia day dan gay ra. Do ca 3 
CSV ciing lam viec nen ddng dien set chay qua cdt 
ben canh qua DCS hau nhu khdng dang ke. Do vay 
hien tugng phdn xa tit cdt lan trd lai khdng cdn dang 
ke nija, Dien dp tren cdch dien cua cpt ben canh chii 
ydu do ddng dien chay tren day dan lao ra Uj23 gay ra 
Ma Ud23 khi den dugc cgt 3 tdn hao cang nhieu ndu 
chi6u dai khoang vugt cang ldn. Dieu nay ddn tdi 
khoang vugt cang tang, ddng set ngudng de xay ra 
phdng dien tren cot 3 cang tang. 

Ll.-, Cm) 

Hinh 12. Phan bd cac v îng xay ra phong dien tren 

cac pha khdng treo CSV khi thay doi khoang w g t , 

Rd2=IOQ, Rti3=5Q 

4.4. Trudng hffp set ddnh My pha 

Khi ddng set danh vao day pha dii ldn de CSV 
lam viec, dong set se chu yeu tan xudng tiep dia tai 
Chan cdt va mot phdn nhd chay bren day pha sang cpt 
lan can cho du vdi dien trd tiep dia nao. Ket qua mo 
phdng cho thdy tn s6 ddng dien nguang gay phdng 
dien d cdt lan can hdu nhu khdng bi anh buong bdi 
didn trd iidp dia. Hinh 13 trinh bay ket qua tinh toan 
ddng ngudng xay ra phdng dien d cgt 3 ddi vdi 
trudng hop lip 1 CSV d pha A, Ta nhan thay khi dien 
trd tiSp dia ciia cgt thay ddi tir 5 Cl den 120 Cl thi 
ddng ngudng chi tang tir 7,2kA len 7.5 kA. 

™ 

irs! 

,2, 1 1 

/ Rd,=30fi 

R,s<10fi 

ETmh 13. Quan he giita ddng die:' phdng dien cdt 
3 khi set ddnh day pha A vdi R-..^ i: ddi tii lOti ddn 
lOOfi 

Tuang tu nhu vdy, chieu dd' . ja khoang vugt 
ciing hdu nhu khdng dnh hudng di n ^la tri dona set 
nguong xay ra phdng d i p tren ca. _ i-in cua cdt lan 
can (hinh 14). Khi chidu dai kh. vngi tang tir 

'3 civ Iang tij lOOm dSn 1200m thi ddng ngu&i 
7,2kA d§n 7,3kA. 



chi Khoa hoc va C6ng nghe 132 (2019) 016-021 

Hinh 14. Quan he giiia ddng dien gay phdng dien cgt 
3 theo chieu ddi khoang vuot khi set danh vao day 
pha, R,d2=I0n, R,a3=5n 

5. K^tluan 

Lap CSV rdi rac tren ragt vai vi tri cgt dugc coi 
la nguy hiem ciia dudng day hieu qud nhit khi dimg 
de bao ve chong set ddnh trirc tiep vao day pha. Ma 
trudng hop nay co xac suat xdy ra rdt thSp ddi vai 
dudng day cd treo day chdng set, Khi ddng set danh 
vao day pha qud ldn, mac du CSV d vi tri cgt bi set 
ddnh da lara viec thi phdng dien d egt lan can van cd 
the xay ra. Trong trudng hgp nay, hien tugng phdng 
dien d cpt lan can khdng treo CSV hdu nhu khdng bi 
dnh hudng bdi tri sd tiep dia ciia cgt. 

Khi set ddnh dinh cgt hoac day chdng set, CSV 
dugc lap rdi rac tren cdc vi tri nay se bao ve dugc 
cdch dien ciia vi tri dd Muc do bao ve cua CSV tai 
cdt dd cd the duoc chia lara 3 viing: 

- Viing I: Neu ddng dien set nhd, dien trd cua cdt cd 
lap CSV nhd thi CSV cd the khdng lam vide hoac lam 
viec nhung khdng cd cdch dien nao bi phdng dien. 
Khdng cd su cd phdng dien do set va SSC cua dudng 
day dugc cai thien ro rdt. 

- Viing 11: Neu ddng dien set du ldn de ket hop vdi 
dien trd tai cdt bi set danh thanh mdt diem trong vung 
11, phdng dien se xay ra tren cpt ben canh mac dii set 
khdng danh true tiep vao cpt nay. Su cd chi chuyen tu 
cot cd ldp CSV sang cpt khdng lap CSV, SSC cua 
dudng day khdng thay ddi hay viec ldp CSV khdng 
cd hieu qua. 

- Viing n r Neu ddng dien set hoac dien trd tai cdt bj 
set ddnh qua ldn, phdng dien se xdy ra tren each dien 
khdng duoc lap CSV cua cpt bi set danh trir tru'dng 
hgp tat ca cac pha cua cdt bi set ddnh cd lap CSV. 
Mac dau vay, hien tugng xay ra phdng dien d cgt ben 
canh van xay ra khi lap 3 CSV d cdt bi set ddnh neu 
ddng dien set hoac dien trd cdt bi set danh dii ldn. 

Khoang vuat cung la yeu td quan trong anh 
hudng den kha nang phdng dien ciia cgt lan can 

khdng ldp CSV. Chinh vi vay, lap CSV rdi rac chi dat 
hieu qud a mdt dai tri sd nhat dinh cua dien trd tiep 
dia va khoang vugt. Ngoai cac tri sd nay, lap CSV rdi 
rac khdng lara cho suat cat cua dudng day thay ddi 
ma vi tri phong dien chi chuyin tir cdt nay sang cdt 
kia, Trong tnrdng hgp do cSn thue hien lap dat CSV 
lien tiic tren mdt nhdm cdt nhiim dara bao tri sd SSC 
sau khi lap CSV thuc su giam. 
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