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NGHIEN CUU ANH HUONG CUA THIET BI TCSC PEN ROLE BAO VE
KHOANG CACH TREN PUONG DAY TRUYEN TAI PIEN NANG

NGO MINH KHOA®, DPOAN PUC TUNG
Khoa Ky thuat va Cong nghé, Truong Pai hoc Quy Nhon

TOM TAT

Bai bdo ndy nghién ciru anh huwdng cia thiét bi bit doc diéu khién bang thyristor (TCSC) dén role
bao vé khodng cach trén dwong day truyén tdi dién nang. Cdc dit liéu do lwong dong dién va dién dp tai
vi tri dat role dwrgc thu thdap va tinh toan gia tri téng tro do trong cac ché dé c¢é va khong co TCSC lcfp dat
trén dwong day. Sw cé ngdn mach xdy ra tai cac vi tri khdc nhau trén dwong day tai dién dwoc khdo st dé
tir d6 tinh todn va dinh vi vi tri sw cé xdy ra trén dwong ddy nham muc dich danh gia anh huéng ciia TCSC
dén role bao vé khodng cach. Phan mém mé phong Matlab/Simulink dwoc sir dung dé mé hinh héa so do
hé thong dién don gian bao gom mét dwong ddy tai dién ¢é hai nguon cung cdp & hai dau, cdc khoi nguon,
khéi dwong dady, khoi mé hinh TCSC, khoi do lwong dong dién va dién dp, khoi phan tich Fourier ciing
g tich hop trén mé hinh mé phong hé thong dién don gian dé. Cdc két qua mé phong di cho thdy sw anh
hiong ciia TCSC dén role bdo vé khodng cdch trong viéc xdac dinh tong tré do va dinh vi sw ¢6 trén dirong
day truyén tai dién.

Tir khéa: TCSC, bao vé khoang cach, tong tré do, duong day truyén tai, Matlab/ Simulink.

ABSTRACT
Impact of TCSC on Distance Protection Relay on Power Transmission Lines

This paper investigates the impact of thyristor controlled series capacitor (TCSC) on the distance
relay on transmission lines. Voltage and current measurement data at the relay positions are collected and
calculated for the apparent impedance measured in the modes with and without TCSC installed on the
line. Short circuit faults occur at different locations on the power transmission lines surveyed in order to
calculate and locate the fault occurring on the line for the purpose of evaluating the impact of TCSC on the
distance relay. Matlab/Simulink software is used to model the schematic diagram of a simple power system
consisting of a transmission line with two sources at the two ends, source blocks, line blocks, TCSC blocks,
measurement of voltage and current blocks. Discrete Fourier blocks are also integrated on the model.
The simulation results show that the impact of TCSC on the distance protection relay in determining the
apparent impedance and location of the fault in the transmission line.

Keywords: TCSC, distance relay, measurement impedance, transmission line, Matlab/ Simulink.

1.  Piatvan dé

V6i xu thé chung trén thé gidi vé viéc phat trién hé thdng dién thi nhitng nghién ciru va tng
dung dé khic phuc nhitng van dé ton tai trong qua trinh van hanh hé thong dién nhu: lap dat thiét
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bi truyén tai dién xoay chiéu linh hoat (FACTS) vao hé thong dé van hanh linh hoat, diéu khién
dong cong suat trén ludi truyén tai, 6n dinh dién ap, giam dao dong cong suat va két hop truyén tai
dién cao ap mot chidu HVDC dé dat ché d6 ti wu trong trong truyén tai dién [1-4]. Ngoai nhitng
{rmg dung trén cta thiét bi FACTS thi khi lip dat n6 va hé thong dién ciing c6 mot phan anh hudng
dén su hoat ddng cuia cac bao vé role.

Bio vé khoang cach duoc xem nhu 1a mot bao vé chinh dbi véi cac dudng day truyén tai
dién [1, 2]. Khoang cach doc theo duong day truyén tai ty 1& thudn véi tré khang (Z /) cua duong
day gitra thanh cai A va B nhu hinh 1. Bao v¢ khoang cach do duoc khoang cach tur vi tri dat role
dén diém ngin mach bang cach tinh toan ty s giira dién ap va dong dién tai vi tri dit role khi co
ngén mach xdy ra. Role bao v¢ khoang cach dugc cai dat theo ba ving bao v¢ (£, Z,va Z)) dé bao
vé cho dudng déy truyén tai cao ap gitra thanh cai A va B v6i trd khang tong Z 5 15-8] nhu sau:

Zy =R + jX, =80%Z 15 = 0,8(R 15 + X 1)
Zy =R, + jX) =R 5+ JX 15 + 0,2(Rpc + jX pc) (1
Zy=Ry+ jX5 =R+ JX 15 +0,4(Rpc + jX pc)

Trong do: R, X, 1a dién tro va dién khang ctia doan dudng day tir nat i dén nit ;.

A B c
TI Z&B Zsc
I 1
MC CF—{Mc ‘T—D—l—b
1 :
| I
i i
Ving 1 (80%) ' |
Viing 2 (120%) J
Ving 3 (140%) '

Hinh 1. Cai dat cac vung bao vé cua bao vé khoang cach [6, 7]

Tuy nhién, khi c6 su tham gia cia TCSC thi n6 s& anh hudng truc tiép dén téng tré cua
duong day (Z,,) va dan dén cac ving duoc cai dat méi nhu sau [2]:

Z = 0’8[RAB + X 45 + JXqese (OL)]
Zy =Ry + JX 15 + JX s (q‘)+0’2’(RBC +jXBC) @)
Zy =R+ JX 15+ JXiese (a)+0’4(RBC +jXBC)

Do véy trong bai bdo nay, tac gia nghién ciru vé anh hudong ctia TCSC dén role bao vé
khoang cach trong hé théng dién, dé xem khi c¢6 su tham gia cua TCSC vao hé thdng thi c¢6 anh
hudng nhu thé nao trong viée xac dinh téng tro do ciia role bao vé khoang cach. Két qua nghién
clru cua viée phan tich anh huéng ciia TCSC dén role bao vé khoang cach nham gitip dua ra cac
giai phap ngan chin cac anh huong nay dé gitip ning cao tinh chon loc ciia role bao vé khoang
cach trong hé théng dién. Viéc thuc hién trén cac mo hinh thuc nghiém la tuong ddi kho khan, do
do, tac gia da lya chon cach tiép can béng viéc nghién ctru mo hinh hoa so dd luéi dién trén phén
Matlab/ Simulink dé thyc hién myc tiéu nghién ctru ctia bai bao nay. Do do, tac gia tién hanh xay
dung mot mo hinh mé phong cua role bao vé khoang cach trén Matlab/ Simulink dé thu thap két
qua va phan tich sy hoat dong cuia role bao v€ khoang cach khi c6 TCSC.
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2. Nguyén ly lam viéc ciia TCSC

2.1. Céu tao ciia TCSC

Thiét bi TCSC la thiét bi diéu khién tré khang nhanh ciia duong day va hoat dong trong
diéu kién 6n dinh cta hé thdng dién, n6 c6 cac chirc ning co ban bao gom: Gidm dao déng dién
dp; tang kha néng truyén tai dwong day bang cdch bit CSPK;... TCSC gdbm mdt tu dién C c6 gia
tri khong doi mic song song voi mot dién cam L duge didu khién bang cach thay doi goc mé van
thyristor nhu hinh 2(a). Gié tri goc mo thay doi giita 90° < o < 180° thi TCSC c¢6 thé duge mo ta
nhu so d6 thay thé hinh 2(b).

U
L ¢

c —h c C c

Iy jXg
ﬁ. I JX rCcsc
1
Control X ¢
(a) So b cdu tric (b) So db thay thé

Hinh 2. So' d6 céu tao ciia TCSC

Khi thay dbi gdc mo cua thyristor ta co thé thay ddi duge dong dién chay qua tu dién, tir d6
thay doi duoc dung khang cua thiét bi TCSC va dugc xéac dinh theo cong thirc sau:

XTCSC(OL):_Xc[l_A"'B] 3)
Trong d6: A= Kljz_ . (6 i S:l(a)) 4)
) Ktan(KSj - tan[sj
4K 50 2 2
L S (_j ®)
K~ -1 2 T
5=2(n—a) (6)
_ A
k= 2nf’ @
S ®

JLC

Goc dan & 1a mot phan cta chu ky trong d6 mdi van thyristor dang & trang thai dan va goc
mo a 13 thoi gian thé hién bang phép do goc dién (tir lic dién dp tu la 0 di qua dén lic bdt dau
ciia dong dan di qua van thyristor). Pudng dic tinh cia X, s 18 mOt ham cta goc mo o duge
chia thanh 3 ving khac nhau 13 cam khdang, dung khing va céng huéng duge thé hién & hinh 3.
TCSC ¢6 3 ché d6 lam viéc [7] bao gém: Ché dg thyristor khoa, ché dp capacitor néi tat va ché
do vernier.
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cam khdang o
|
Xmax
Ché'dop
Ximin cong huong !
0 | ) Orestd
90° } Olres } 180° o
XCmax ””””””” B I |
Olres-0 !
|
1
Xmin ”””””””””””” / }
/1 |
[ -
Ché'dop
dién dung

Hinh 3. Buong cong dac tinh cua TCSC
2.2. Cach tinh chon thong s6 ciia TCSC
Céac thong s6 ctia TCSC duoc lya chon phu thudc theo hé s6 bu &, vi du: k= 0,75 thi ta c6
thé xac dinh cac thong s ciia TCSC nhu sau:
X.=0,75X , (€))
Trong do: X, la di¢n khang cua ca duong day AB dugc bdo ve¢.
Gia tri dién dung cia TCSC la:
C= !
2nfX
Gia tri cia dién khang TCR phu thudc vao yéu cAu cua pham vi hoat dong cua TCSC. Binh
thuong X, /X . cho myc dich thuc té nén nam trong khoang tir 0,1 +0,3. Do d6 ta chon X, /X .= 0,25.
Tu d6 ta xac dinh duoc dién cam cua TCSC la:
XL
2nf (11)

(10)

L=

Trong d6: f1a tan sb ctia dong dién.
3. Nghién ctru anh hwéng TCSC dén role bao vé khoing cich

3.1. M0 ta dbi twong nghién ciru

Gia str xét hé thong dién don gian nhu hinh 4 gdm c6 2 ngudn phat, duong day 500 kV c6
hai nguén cung cép &2 dau duong day, né dugc bao vé béng 2 role bao vé khoang cach dat ¢ 2 dau
ctia n6 va bd bu doc TCSC duoge dit ¢ dau duong day. Cac thong sb clia cac phan tir trong so do
dugc thé hién nhu trong bang 1. O ché d6 xac 1ap ban dau ngudn A duoc gia dinh nhu 1a nguon PV
dang phat cong sudt 200 MW vé phia ngudn B va gitt vai tro 1a nut diéu khién dién ap, con ngudn
B giir vai trd 1 nat cAn bang c6 dién 4p va goc pha tham chiéu. Pudng day co chiéu dai 200 km
duogc khao sat sé xay ra su cd ngén mach tai céc vi tri khac nhau dé nghién ctru sy anh hudng cta
cac thong s6 ctia TCSC dén viéc xac dinh téng trdr do va vi tri su ¢d cua role bao vé khoang cach
& diu A. Tin hiéu dong dién va dién ap do dugc tu cac TI, TU sé dua vé role bao vé khoang cach
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va tir thong s6 dong dién va dién ap do s€ tinh ra dugc tong trd do cling nhu vi tri ngan mach tinh
tur vi tri dat bao vé dén diém ngan mach.
200 MW
Zs, JX resc(@) Zap Zss

Nguon B
Niit cdn bdng

Hinh 4. So d6 hé thong dién don gidan

Céc thong s ctia TCSC trén duong diy nay phu thudc vao hé sb bu &, bai bao nay gia sir hé
s6 bu cia TCSC 1a k= 0,75; theo phz‘in lya chon tinh toan cac thong s6 ta dd chon ty s6 X /X.=0,25

ttr do ta tinh dugc gid tri dién khang X,

csc theo goc mé a nhur sau:

X, =0,75.X ,, =0,75.58,67 =44 (Q); C=—— =L _0 7310 (F)
2m50.X,  2m.50.44
X, 1
X, =0,25.X,=0,2544=11(Q); L=—L=———=0,035 (H)
2nf 2150
A=t - ! _a8 30 k=822,
JLC  /0,035.0,723.10° ® 2150

Bing 1. Théng so ciia hé thong dién don gian

Stt Phén tir Théng s6
1 Ngudn A Dién ap: U =500 (kV)
Céng suat ngan mach: S = 8000 (MVA)
Ty s6: X/R =10
Nut PV: P =200 MW
2 Nguon B Dién ap: U =500 (kV)

Cbng suét ngan mach: S, = 10000 (MVA)
Ty s6: X/R =10
Nut cin bang

3 Puong day Chiéu dai: L =200 (km)
Téng tro thir ty khong va tha ty thuan:
z,=0,3864 +j1,2963 (Q/km)
z,=0,01273 +j0,32798 (Q/km)

Tur cac thong s6 ciia mo hinh hé théng dién nhu trén ta tinh toan dugc gia tri dién khang
X, s theo céc gia tri goc mo& a khac nhau va xay dung duge ddc tinh dung khang cua TCSC nhu
trong hinh 5. Trén hinh 5, duong déc tinh mau dé ndm & goc phan tu phia trén bén trai 1a gia tri
dién khang TCSC lam viéc & ché d6 cam khang tng voi goc mé a tir 90° dén 130°, & ché do nay

TCSC la dién khang c6 tinh cam nén dién khang X

cse > 0. Con duong dac tinh mau xanh nam ¢
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gdc phan tu phia dudi bén phai 1a gié tri dién khang TCSC 1am viéc ¢ ché d6 dung khang tmg véi
goc mo a tir 140° dén 180°, & ché d6 nay TCSC la dién khang co tinh dung nén X, 40 < 0, tuong
g voi ché d6 bu doc. R3 rang pham vi goc mé cua thyristor tir 130° dén 140° twong tmg v6i ché
d6 cong huong cia TCSC. Nhu vay két qua dic tinh nay gitp ta c6 thé lya chon duoc goc mé a
phi hop cho céc ché d van hanh cia TCSC mong mudn.

200

150

100+ —

50

0r

507

XT (& o ()

-100 -

-150+

-200 -

2 L L I L L
5090 100 110 120 130 140 150 160 170 180

« (do)

Hinh 5. Bdc tinh dung khang cua TCSC theo goc mo thyristor
3.2. Xay dung m6 hinh mé phéng trén Matlab/ Simulink

Dé thuan tién cho viéc kiém tra cling nhu phan tich anh hudng ciia TCSC khi ¢6 ngan mach
xay ra, tc gid da xay dung mot mo hinh moé phdéng hoat dong cua role bao vé khoang cach trén
phan mém Matlab/Simulink nhu trong hinh 6. Tin hiéu dién ap, dong dién pha A sau khi qua cac khdi
phan tich Fourier roi rac s€ 1a cac gia tri bién do va goc pha cua dién ap va dong dién pha A. Ttr do sé
xac dinh dugc tong tré do tai vi tri dit role & dau duong ddy. TAt ca nhitng théng sb trén duogc luu vao
workspace ctia Matlab sau mdi 1an mé phong sy ¢6 ngén mach xay ra trén duong day. Tir két qua do,
téng tré do duoc tai mdi vi tri dit role s& duoc tinh toan va dé so sanh giira hai truong hop cé va khong
c6 dat TCSC trén duong day.

Mri:;' . e
| m ~ Ph o coma |
_é_ ~ Mag »im
- e
Phase
A B
Ale—a e A ) [y al._ |g A —a[R
R o —— e el S e ==t L
clo—e = cl (= cl c c p—
Three-Phase Three-Phase Three-FPhase Three-Phase Three-Fhase
Source A Senes ALC Branch Pl Section Line 1 PI Section Line 2 Source B
q\;‘ “ IThree-Phase
Fault

Hinh 6. M6 hinh mé phong hé thong khi cé6 TCSC trén Simulink

Trong hinh 6, khdi Three-phase source A and Three-phase source B 1a cac khdi ngudn 3 pha
& hai ddu duong day truyén tai tai thanh cai A va B. Puong day truyén tai ba pha dwoc mé hinh
dudi dang so dd hinh & duoc chia thanh hai doan Three-Phase PI Section Line 1 va Three-Phase
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PI Section Line 2. Khdi Three-Phase Series RLC Branch md ta cho thiét bi TCSC ma trong d6
gié tri dung khéng c6 thé diéu chinh dugc theo goc mé a. Cac dang ngén mach dugc gia 1ap bang
khéi Three-Phase Fault ndi vao diém giita hai doan duong day. Dién ap va dong dién tai thanh
cai A duge do ludng bai khdi do ap va dong. Sau d6 tin hiéu dién ap va dong dién tai thanh cai A
s¢ duoc dua qua khdi Fourier dé thuc hién viéc xtr Iy tin hi€u va tinh toan dién ap va dong dién &
tan s6 co ban dua dén cac khdi bién do dién ap vm, goc pha dién ap delta, bién do dong dién im
va goc pha dong dién theta. Tong trd duge tinh bang thuong sd gitra bién do dién ap va bién do
dong dién, sau do6 dua gia tri do dén khdi Z.

Gia st ngén mach ba pha truc tiép bét dau tai thoi diém 0,2 s xay ra tai vi tri chinh gitta
duong day trong trudng hop c6 va khong c6 TCSC dat ndi tiép vao dudng day, tin hiéu dang song
dién 4p va dong dién pha A & vi tri role dau dudng day dugc thu thap dé phan tich tinh toan tong
trér do tai vi tri role d6. Cac dd thi dang song dién ap, dong dién pha A dugc thé hién nhu trong
hinh 7 va hinh 8. O ché d6 xéc lap trude sy ¢ tng voi khoang thoi gian tir 0 dén 0,2 s thi dién ap
va dong dién pha A déu binh thudng. Nhung khi tai thoi diém ¢ = 0,2 s bat diu xay ra ngin mach
thi dién ap va dong dién bat ddu thay d6i nhu trong hinh 7 (@6 véi truong hop khéng ¢6 TCSC) va
hinh 8 (d@6i véi truong hop c¢6 TCSC véi hé s6 bi k= 0,75 va géc mo o = 180°). RS rang két qua
mo phong trén hinh 7 va hinh 8 cho thay rang vi c6 TCSC mic nbi tiép vao dudng day nén di lam
anh hudng dén dién ap va dong dién do duoc bdi role, cu thé dién ap va dong dién dao dong nhiéu
hon trong khoang thoi gian quéa do, bién d6 dong dién ngan mach ciing ting 1én so voi truong hop
khéong c¢6 TCSC. Chinh vi didu nay s& lam anh hudng dén tong tré qua do do dugc bai role va anh
hudng dén kha ning xac dinh vi tri su ¢b cua role s& duoc nghién ctru trong cac ndi dung tiép sau.

(2
500 T T T T T T T T T
o @ & i ox s
g .l I A A
N . ke R N S N I S
I 01 02 03 04 05 056 7 08 1
t(s)
®
:':: T L ] T T T Ll 1 T
] L L] L} ' ' ] (] L}
] L L} [ ' Ll (] L}
R || T Tr PP T o v T P T T Y Pr e AT P et
[ i i
L St s S Rt e R i
2 ¢ ¢ 9 0% & 4 4 &
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Hinh 7. Pién ap va dong dién pha A ngdan mach ba pha giita dwong day khi khéng c6 TCSC
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Hinh 8. Pién dp va dong dién pha A ngdn mach ba pha giita dwong day khi c6 TCSC

Tir két qua cua hai truong hop c6 va khong ¢6 TCSC da duge md phong va trinh bay &
trén, két qua téng tro' do dugc tai vi tri dat role dugc thu thap va phan tich. Hinh 9 thé hién téng
trd do dugc tai vi tri dat ro le khi khong c6 va c6 TCSC (uwng voi hé s6 bk = 0,75 va goc mo
a = 180°). Hinh 9 cho thiy rang trong giai doan tir 0 dén 0,2 s 1a ché d6 xac 1ap trude sy ¢b nén
téng tré do dugc phu thudc vao thong sb ché do xac lap trudce su cb, tue 1a phu thude vao dién
4p ngudn va cong suit tai truyén trén duong day (gid dinh 200 MW dwoc truyén tir nguon A dén
nguon B). Tong tré nay co gia tri kha 16n nén duoc zoom trong pham vi tir 0 dén 0,2 s nhu phan
bén trai cua hinh 9. Bt dau tai thoi diém 0,2 s ngén mach xay ra nén téng tro do dugc tai role dién
ra qué trinh qua d6 va giam manh dang ké nhu phan bén phai cta hinh 9. Qua d6 cho thiy TCSC
khong nhing lam anh huéng dén téng tré do trong giai doan qua do ma con lam thay dbi trong
giai doan xac lap sau sy ¢b. Diéu nay s& anh huong dang ké dén qua trinh lam viéc cia role bao

v€ khoang cach trén duong day.
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Hinh 9. Tong tré do khi ngdn mach ba pha giita dwong day
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Trong céac két qua sau dy, tac gia 1an luot khao sat su cd ngan mach 3 pha truc tiép xay ra
tai cac vi tri khac nhau trén duong day chéng han nhu ¢ vi tri 0, 20, 40, 60 km,... tinh tir vi tri dat
role dén diém ngén mach. Khi dé, cac két qua dong dién va dién ap dugc tinh toan dudi dang bién
dd va goc pha thong qua cac bién dbi Fourier roi rac va gia tri téng tré do tai vi tri dat role dugc
thé hién trong cac bang 2. Két qua mo phong trong bang 2 ciing da cho thy céac thong s6 TCSC
chang han nhu hé s6 bu va goc mé thyristor cia TCSC dé anh huong dén role bao vé khoang cach.
Bang 2 1a két qua tinh toan cac gi4 tri dién ap, dong dién va tong trd khi xay ra ngin mach 3 pha
trén duong day trong hai truong hop c6 va khong c6 TCSC. Tuy nhién gié tri goc md a ciia TCSC
dugc gia st & mot gia tri ¢ dinh dé khao sat su thay ddi cua téng tré do dugce cua role. Tur két
qua cho thay tong tré do ciia role khi c6 TCSC bi thay doi rd rét, do d6 chung ta can dwa ra nhiing
giai phap nham ngan chin anh hudng niy dé nang cao tinh chon loc ctia role bao vé khoang céach.

Bing 2. Két qua dién dp, dong dién va tong tré do tai role
khi xdy ra ngdn mach trén dwong day

Vi tri Khéng ¢6 TCSC C6 TCSC

(km) UA 6A IA (PA Zdo UA 6A IA (pA Zdo
V) ) A @@ © V) (do) (A) ) (@

0 12.63 -90.92 920890 -92.04 0.0 969496.18  -21.53  22034.63  68.47  44.00

20 45575.03  -5.05 7759.73 -92.55 5.87 1438626.69 -33.54  37727.65 56.08  38.13
40 78778.94  -5.41 6703.46 -92.92 11.75 2473250.74 -81.36  76661.50 773 3226
60  104065.17  -5.69 5898.80 -93.20 17.64 1222946.04 -147.50  46350.58  -59.16  26.38
80  123979.44  -5.92 526492 -9342 2355 51330536 -163.83  25041.56  -76.69  20.50
100 140082.20  -6.10 475227 -93.60 29.48 24452552  -167.93  16742.78  -82.97  14.60
120 153383.15  -6.25 432874 -93.74 3543 109308.56  -16590  12506.50  -86.10 8.74
140 16456447 -637 3972.65 -93.87 41.42 31631.58  -143.32 9953.19  -87.99 3.18
160  174103.58 -6.48 3668.83 -93.97 47.45 32996.43 -30.52 8250.23  -89.22 4.00
180  182344.67 -6.58 340632 -94.05 53.53 68796.30 -14.02 7035.58  -90.10 9.78
200 189542.08 -6.66 3177.03 -94.13 59.66 96993.43 -10.30 612529  -90.76  15.83

4. Két luan

Tir co s6 1y thuyét cua thiét bi TCSC va role bao vé khoang cach trong hé thng dién, bai
bao dd nghién ciru sy anh hudng ciia TCSC dén role bao vé khoang cach. Cac nghién ciru nay
duogc thuc hién trén viéc xay dung mé hinh mé phong bang phan mém Matlab/Simulink dé mé
hinh hoa so d6 hé thdng dién don gian gdm mot duong day co hai ngudn cung cip ¢ hai dau.
Céc gia dinh ngan mach dugc thiét lap trén duong day & cac vi tri khac nhau nham danh gia su
anh hudng d6 cua TCSC dén role bao vé khoang cach. Cac két qua mé phong cho thiy duoc anh
huong cuia TCSC dén bao vé khoang cach rang khi c6 dat TCSC thi tong trod do duoc tai vi tri dat
role bi anh hudng trong khoang thoi gian quéa do cling nhu trong khodng thoi gian xac 1ap sau su
cb. Piéu nay giy kho khan trong viée dinh vi su ¢ khi 6 ngdn mach xay ra, 1am chdm qué trinh
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khic phuc sy ¢6 trén duong day. Két qua nghién ctru ciia bai béo s& 1a phan tham khao dé tim kiém

giai phap nang cao tinh chon loc cua role bao vé khoang cach trén dudng day truyén tai dién ning
trong diéu kién c6 lap dit thiét bi TCSC.
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