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TOM TAT

Sw phat trién nhu cau tiéu thu dién trong thi truong dién canh‘tranh da lam cho hé thdng
truyén tai thuong xuyén bi nghén mach. Nghén mach lam tang tong chi phi van hanh, anh
hwong tryc tiep dén cac giao dich va gia dién. Vi vay, quan ly nghén mach la mot trong nhirng
thach thiec ky thudt'cho nguoi van hanh hé thong. e la mot trong nhiing thiét bi hiéu qua
trong viéc diéu khién truc tiép dong cong suat, co thé giup luoi dién hién hivu cai thién dang
ké kha nang truyén tai, loai bo nghén mach. Bai bao nay da trinh bay phwong phap mat cat toi
thiéu dé xac dinh vi tri hop Iy cua TCSC trong viéc loai bo nghén mach, cuc tiéu chi phi may
phat. Két qua mo phong trén hé thong IEEE 14 nut da cho thdy dwoc tinh hiéu qua cua phwong
phap dé nghi trong viéc xdac dinh vi tri hop Iy cua TCSC.

Tir khéa: Thi truong dién; Nghén mach; TCSC; FACTS; Mat cdt toi thiéu.
ABSTRACT

The growing demand for electricity in a competitive electricity supplying market has
caused transmission lines to be congested. Congestion leads to increasing total generation
costs and effects directly market transactions and electricity prices. Hence, congestion man-
agement is one of the technical challenges for Independent System Operator (ISO). Thyristor
controlled series compensators (TCSC), with its ability to directly control the power flow can
enhance transfer capability of the network and eliminate congestion. This paper describes an
approach of minimum cut for determining the most suitable locations for installing TCSC de-
vices in order to avoid line overloads and minimize generation costs. Simulation result on IEEE
14-bus system shows that the proposed method is capable of finding the best locations for TCSC
installation to minimize total costs.

Keywords: Electricity market; Congestion; TCSC,; FACTS; Min cut algorithm.
1. GIOI THIEU

Xu huéng chuyén dich tir hé théng
dién doc quyén co ciu theo chiéu doc sang
thi truong dién canh tranh da va dang dién
ra manh mé& & nhiéu nudc trén thé gidi. Thi
truong dién voi co ché mé da dem lai hiéu
qua & cac nude va cho thay nhimg wu diém
vuot troi hon han hé thong dién doc quyén co
céu theo chiéu doc truyén thdng. Chinh nhiing
wu diém cua thi truong dién di 1am cho nhu
cau tiéu thu dién ngay mot ting va di mang
lai nhiéu phuc loi x4 hoi. Tuy nhién, n6 ciing
lam cho hé thdng dién ngdy cang bi cing

thang ning va thudng xuyén bi nghén mach.
Do d6, hé thong dién hién hitu can phai dugc
nang cao kha ning truyén tai dé loai bo nghén
mach, cyc tiéu chi phi phi van hanh. Day 1a
mot trong nhitng nhiém vu day thir thach va
kho khin ciia ngudi van hanh hé thong trong
thi truong dién. Van dé nay co thé duoc giai
quyét mot cach hiéu qua ma khong can phai
xdy dung thém duong diy méi bang cach sir
dung thiét bi truyén tai AC linh hoat (FACTS).
Trong s céac thiét bi FACTS, TCSC 1a mét
trong nhitng thiét bi pho bién duoc sir dung
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dé phan b6 lai luong cong sudt, gitp hé thong
hién hitu co thé nang cao kha nang truyén tai
va cuc tiéu chi phi van hanh. Trong do6 vi¢c
xac dinh vi tri hop ly TCSC da tré thanh mot
trong nhung van dé quan trong boi vi TCSC 1a
mot thiét bi ton kém va no c6 thé c6 anh huong
x4u dén sy 6n dinh hé thong trir khi n6 duoc
dat ding vi tri t6i wu. Pay 1a mot trong nhimng
van dé kho' do khong gian tim kiém cta hé
thong rat 16n. Tuy nhién, n6 co thé duogc giai
quyét néu nit cO chai cua hé thong dién dugc
Xac dll’lh Nt ¢6 chai 1a vi tri thé hién hrong
cong suat 16n nhat ctia hé thdng c6 thé truyén
tu nguon dén tai. Khi tai cua hé thong duoc
tang 1én, cac nut ¢d chai 1a vi tri dau tién xay
ra tdc ngh&n. Hon nita, sy phan bd cong suét
khong phu thudc vao kha nang mang tai cua
du’ong day ma phu thuoc vao tong tro. Diéu
nay dan dén két qua rang, niit c6 chai co thé b1
qué tai mac du kha ning mang tai ciia niit cd
chai c6 thé 16n hon nhu cau cong suit. Vi vay,
néu mit cit ti thiéu duoc xac dinh, nhanh nat
c¢d chai cling dugc xac dinh va nhanh c6 kha
ning diéu khién dé thay ddi téng tro s& duoc
ghi nhan, va chi c6 nhitng nhanh nay mai co6
kha ning lap diat TCSC dé ciru nhanh bi qua
tai. Do do, khong gian tim kiém sé& dugc giam
xuong tor n nhanh den m nhanh (m 1a nhénh
nam trong mat cét toi thleu)

Nhiéu cong trinh nghién ctru xac dinh
vi trf cia TCSC dé cuc tiéu chi phi van hanh
da duoc dé nghi [1-8]. Cac cong trinh nghién
ctru nay da duge mot sd két qua dang ke, tuy
nhién van chua gi6i han duoc khong gian tim
kiém. Dé giai quyét van dé nay, bai bao da ap
dung phwong phap mat cat tbi thiéu va dong
cong suit cuc dai dé xac dinh vi tri t6i wu cta
TCSC. Phuong phap nay da giam dugc khong
gian tim kiém va s6 nhanh can khao sat dé lap
dat TCSC.

2. THUC HIEN VAN PE
2.1 Mo hinh tinh cia TCSC

Anh huéng ctia TCSC trong mang dién
dugce xem nhu 12 mot dién khang diéu khién
thém vao duong day [9-10]. Viéc giam tong
tré ndi tiép dwoc thuc hién bing cach giam
mot phan dién khang duong day. Do d6 cong

sut truyén tai duoc ting 1én. Trong nghién
cuu nay, TCSC chi hoat dong nhu mét tu dién.
M6 hinh mang dién c6 TCSC dugc thé hién
trong Hinh 1. TCSC c¢6 thé duoc xem xét nhu

mot dién khang X . dudi trang thai tinh.

Busi Bus J
I rij + JX, I
/H/ | —
I 'jXTcsc I

jBay | | B,

Hinh 1. M6 hinh héa dwong dady truyén tdi
co TCSC

TCSC dugc tich hgp trong bai toan OPF
bang cach hiéu chinh lai thong sé duong day.
Dung luong bu 16n nhit cia TCSC duoc gidi
han 1a 70% dién khang ctia duong day chua bu
ma & d6 TCSC duoc lap dat. Mot dién khang
mai cia duong day duge cho nhu sau:

XNew - Xij o XTCSC (D
Xyew = (1- D)X, (2)
Trong d6 L =X CSC/X 1a mirc d6 bu nbi

tiép va X la dién khang cua dlmng day 1j.

Phu:ong trinh dong cong suat cua duong
day c6 dién khang méi nhu sau:

Pyj=TiGy =117 (Gjjeos s+ Bijsin5,) - (3)
ij ==I"7Bji=1"1 (Gjsing, = Bjjcos§ ) (4)
Pji=T7Gj=1"T (Gjjeosd, = Bjjsing,) ©
Qi =13 By+1'.1 (Gysin g+ Byeoss,) (0)

Trong do

, R, | _
Oy, VA be

R+ X

2.2 Ham muc tiéu

Muc tiéu ciia bai toan 1a cuc tiéu tong
chi phi van hanh trong khi phai thoa man tat
ca cac rang budc vé cin bang cong suat ciing
nhu nhitng gidi han vé may phat, gidi han di¢n
ap va giéi han cong suat.
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Min > (C (P,) (7)

i= N,

Trong d6 ¢.(P)=af;+bF,+c 13 ham chi phi van
hanh cia may phat thir i; a, b va c 1a hé so6 chi phi
may phat.

Rang bugc

- Phurong trinh can bang cong suét

P(V.,5)+ P, —Pg, =0 i=L.,N, (8

0,V.,0)+0,-0,=0 i=L.,N, (9
- Gi6i han cong sudt may phat

Rg‘j““ <P, <P™ i=L....N, (10)
oM <O, O™ i=1..,N, (11)
- Gi61 han dién &p

yme<y <y™j=1....N, (12)
- Gidi han cong suét chay trén duong day

S, <8 s [=1,..,N, (13)

3  PHUONG PHAP PE NGHI
3.1 Giai thuat mit cit toi thiéu

Vi tri hop ly ctia TCSC dong mat vai tro
quan trong trong viéc diéu khién dong cong
sudt dé loai bo nghén mach. Van dé nay co thé
dugc giai quyét néu mat cat tdi thiéu ciia hé
thong dugc xac dinh. C6 nhiéu phuong phap
dé xac dinh mat cat toi thiéu cua mot mang
c6 mot nut nguon va mot nut tai. Mot trong
nhiing phuong phap thuong duogc su dung dé
glal quyét van dé nay 1a str dung moi hen quan
vé dong cong suat cuc dai. Ly thuyét ndi tiéng
Lué)ng cong suét cuc dai-Mit cét tdi thiéu da
duoc Ford va Fulkerson (1956) [11] chi ra tinh
dbi nghich cua Ludng cong sudt cuc dai va
duogc goi 1a Mt cat tdi thiéu s-t. O day, s la
dinh cua tap ngudn, t 1a dinh cia tap tai va
dugc tach ra thanh hai phan khac nhau boi lat
cat.

Ludng cong suit cwe dai: 12 ludng cong
suat 16n nhat c6 thé truyén tir nguon dén tai =
gia tri cua lat cat cyc tiéu trong tat ca lat cit.

Mat cit t6i thiéu: 13 1at cit co gia tri
nho nhét trong tat ca lat cit c6 thé co clia mang
dién.

3.2 M0 hinh héa mang dién sir dung giai
thuat mat cit ti thiéu

Mang dién dugc m6 hinh héa nhu mdt
d6 thi c6 hudng G(N,C), trong d6 c6 duy nhat
mot dinh s khong c6 cung di vao goi 1a ngudn
phat tuong tng cho cac may phat, duy nhat
mot dinh t khong co cung di ra goi 1a ngudn
thu twong g cho céc tai. Tap nat N, tuong
ung voi cac nlt trong mang dién. Dong cong
suat nhanh giira nat i, j € N duoc thé hién boi
mot cung ¢; € C. M01 cung dugc ky hiéu S
biéu thi dong cong suat 16n nhit cho phép ciia
duong day do va dugc xem nhu dong chay
trong d6 thi. Mobi duong day ra cua nguén phat
1a cong suét 1on nhat ciia may phat, moi duong
day vao ctia ngudn thu 1 nhu cau tai.

Giai thuat thyc hién bang cach ghi nhan
ludng f(a, ) cua cac cung doc theo duong di tur
nut tap nguon s dén nut tai tap t cho dén khi
khong con ludng nao c6 thé dugce ghi nhan.

Budc 1: Tim bat ky duong di tir nit tap
nguén dén nat tap tai. Néu khong tim dugc,
thoat.

Budc 2: Xac dinh luong f, ludng cong
suit cuc dai di tir ntit tap nguén dén nat tap tai.
Ludng nay la kha ning nho nhat cia mot cung
trong duong di nay.

Budc 3: Trir ludng f tir kha niang con lai
ctia cac cung theo dudng di tir nut tap ngudn
dén nat tap tai trong dudng di nay.

Budce 4: Quay lai Bude 1

INPUT: n = Sé nat ctia hé théng

m = S6 canh

s = Xac dinh vij tri nat ngudn

t = Xac dinh vi tri nat tai
C=[u,v] = k: Kha nang truyén tai cta
duéng day ndi gitra nut u va v

ang c6 Ludng trén cac cung = 0
Flu,v] =0

Dirng = L&i

Tang ludng

L&i LGi

‘ Mang c6 ludng céng suét cuwc dai ‘

[u,v]-F[u,v] =0
Xac dinh duwong
(C[u,v])=bung
u#z0&v #0

OUTPUT
MINCUT = [u,v]
C[u,v] =0

Hinh 2. Luu do xdc dinh mdt cdt t6i thiéu
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Hinh 3. Mang dién 5 nut

0/20

Hinh 4. M6 hinh hoa twong duvong

0/20

Hinh 5. M6 hinh hoa twong dwong s-1-4-t

0/20

12112

Hinh 7. M6 hinh hoa toong duong s-2-5-t

8
-
|20/20% ~
Pt 44/48
|'24/24 '
i v
R 16/16
: 28140
| 12112
72
Minimum cut

Hinh 9. Mt cat t6i thiéu

- Cung doc theo duong s-1-4-t dugc ghi
nhan 13 12 don vi ctia dong. Nt ¢b chai
1a cung 1-4 nhu thiy trong Hinh 5

- Cung doc theo duong s-2-4-t dugc ghi
nhan 13 16 don vi ctiia dong. Nut c6 chai
la cung 2-4. Chu y duong di s-1-4-t co
tong ludng trén cung 4-t bay gio 1a 28
don vi cua dong nhu Hinh 6

- Cung doc theo duong s-2-5-t dugc ghi
nhan la 24 don vi cua dong. Nut ¢d chai
1a cung 2-5 nhu thiy trong Hinh 7

- Cung doc theo duong s-3-5-t dugc ghi
nhan 13 20 don vi ctia dong. Nt ¢b chai
1a cung 3-5 nhu thiy trong Hinh 8

Giai thuat két thic sau khi duong cudi
cung dugc tim thay nhu Hinh 8. Boi vi khong
con duong di ndo di tir nat tap ngudn dén nut
tap tai nita. Ludng f ciia cac cung 1-4, 2-4,
2-5 va 3-5 trong tat ca cac dudng di tir nut tap
ngudn s dén nut tap tai t dd bang véi kha ning
truyén cong sudt cua cac cung d6. Tur Hinh
9 ¢6 thé thdy rang, tong don vi dong cua cac
nhanh nat ¢6 chai 1a (12+16+25+20=72) bang
v6i tong don vi dong cua cac cung di ra tir niit
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tap ngudn s (12+40+20=72) va ciing bang voi
tong don vi dong cua céac cung di vao nut tap
tai t (28+44= 72) bay la luong cong suat cuc
dai c6 thé truyen tir ngudn den tai ciing chinh
1a gia tri nho nhat cia lat cit trong tt ca cac
lat cat c6 thé c6 trong mang.

Chay OPF :b() qua gidi han duong day.
Xac dinh tong chi phi van hanh = TC,

Xéc dinh nut c6 chai bang
phuong phap mit cét tdi thiéu

‘ Loai bo nhanh nghén mach ‘

Xéc dinh nhanh gin ké

———{Lip it TCSC trén nhanh k |

‘ Cai dat mitc o bi ban ddu (L= 1%)

Chay OPF c¢6 xét TCSC. Xac dinh
tong chi phi van hanh = TC2

=

Hodc (Xrcsc > 70%Xi)

Hodc (XTCSC < 70%})(‘J vaTC Khang

(Kétthic )

Hinh 10. Luu do xdc dinh vi tri ciia TCSC dé
loai bo nghén mach

4. KET QUA MO PHONG

Hé thong IEEE 14 nit c6 11 duong day,
tong tai hé thong 1a 210 MW. Thong s6 va dit
liéu duong day c6 thé tham khao trong [12-
14]. So d@d don tuyén ctia hé thong chi ra trong
Hinh 11. M6t g6i phan mém MATPOWER
4.0 da duoc str dung dé giai quyét phan bd
cong suat ti wu trong nghién ciru nay

Bdng 1: Dir liéu may phat

ol 121 ma mi |ma |
1 ]0.0252 160|100 | 10 | 200 | -30
2 | 0.1400 |14 (0| 50 | 20 | 100 | -20
3 105000 |80 8 | 15| 80 |-15
6 | 0.0667 [26/0| 45 | 10 | 60 |-15
& 10.2000 (240 45 | 10 | 50 |-10

Ci(Pgi)=aP2gi + bPgitc

A

2
@ Generator

@ Synchronous Condensers

e

Hinh 11. So do ludi dién IEEE 14 niit

D¢ danh gia sy anh huéng cia TCSC,
ba truong hop sau day s€ duoc khao sat.

Truong hop 1: OPF bo qua gidi han
duong day

Truong hop 2: OPF khong c6 TCSC

Truong hop 3: OPF c6 TCSC

Tur nhimng két qua OPF trong Bang 2(cot
2), ¢6 thé thay rang, khi TCSC chua duoc lap
dit va bo qua gidi han duong day (TH1), tong
chi phi van hanh dat duoc téi wu 1a 6097.82
$/h. Tuy nhién véi ké hoach phat nay, c6 thé
thay rang dong cong suét thyuc té da vuot ngoai
giéi han duong day 1-2 va két qua nghén
mach truyén tai da xay ra nhu trong Bang 3
(cot 3). RS rang hé thong dién khong thé van
hanh theo cach nay bdi vi an ninh bi vi pham.
Tuy nhién, qua tai trén duong day 1-2 da dugc
loai bo thong qua giai quyét OPF c6 xét gi6i
han duong day (TH2). Truong hop nay da lam
han ché cong suét phat tir cac mdy phat c6 chi
phi thap va ting cong suit phat tir may phat c6
chi phi cao. Do d6 di lam cho téng chi phi van
hanh ting tir 6097.82 $/h dén 6576.09 $/h nhu
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théy trong Bang 2(cdt 3). Viéc diéu do lai cac 2.3 05 | 04478 | 0.3564 0.3992
may phat dé loai bo qué tai trong truong hop
nay 1a can thiét d&é dam bao an ninh trong van 2-4 1 0.5 10.2934 1 0.2486 | 0.2343
hanh h¢ thong, nhung c6 18 khong duge chap | 2-5 | 0.4 [0.1992]0.1732 | 0.1195
nhén bo1 cac nha cung Cép va khach hang Do 3-4 0.7 0.1924 | 0.1485 0.2204
do, viéc st dung thiét bi TCSC dé nang cao
kha ning truyén tai, loai bo nghén mach trong 4-5 | 0.8 103991 0.3247 0.4803
khi van c6 thé dat dugc chi phi cuc tiéulamot | 4-7 | 0.4 |0.0367 | 0.0932 | 0.0403
trong nhitng van dé quan tam chinh hiénnay [ 4.9 | 0.2 | 0.0522 | 0.0349 | 0.0504
cua cac phé ’nghie;:n c1A1'uBéng céch,lé}? dat 561 05 1005121 0.0423 0.0558
;CSC tai nhanh gan ké vdi nhanh qua tai 1-2 6111 03 101106 | 01022 01134
¢ nhanh chong loai bo nghén mach la mot
giai phap hiéu qua (TH-3). Pudng day gan ke 6-12 | 0.3 |0.0822 | 0.0823 0.0825
1a nhitng nhanh nut ¢6 chai thuc mét cattéi | 6-13 | 0.3 [0.1964 | 0.1937 | 0.1978
thiéu va nim trong vong c6 chira nhanh bi qué 7-8 | 0.6 |0.3671 | 0.4500 0.3681
tai. Do do, lép dat TCSC tai nhitng duong day 7.9 05 103304 | 03568 0.3279
nay la mot trong nhiimg phuong phap nhanh
chong can bang lai cong suit bang cach diéu 9-10 0.2 10.0160 | 0.0224 0.0133
khién dong cong sut chay qua nhiing duong | 9-14 | 0.3 | 0.0716 | 0.0742 | 0.0700
day khong bi qua tai dé loai bo nghén mach 10- | 02 100746 | 0.0681 0.0773
va cung cap cong suat gia ré dén khach hang. 11
Bing 2. Két qua t6i wu chi phi ciia hé thong 12- 1 0.2 ] 0.0204 | 0.0205 0.0208
IEEE 14-nit 13
OPF OPF c6 OPF ¢6 1134- 0.2 |0.0792 | 0.0765 0.0809
z | khong xét . ... | TCSC tai
So crs xét gidi A o )
may | S0ihan b duomg | VY 1S | Bang 4. Mat cdt 16 thiéu ciia hé thong IEEE
phat du’(Ing diy (TH-3) 1 d-niit
day (TH-2)
(TH-1) R Mit cit | Day duge xem xét
1 100 77.54 100 DAy | ¢4ithiéu | aélip agt TCSC
2 50 50 50 1 1-2 Day bi qua tai
3 31.29 44.46 31.33 ) 1-5 Day gin k&
6 45 45 45 3 2-3 | Khong phai day gan
8 36.71 45 36.81 ké
Tong | 6097.82 | 6576.09 | 6102.97
chi
phi | ($/h) ($/h) ($/h) . i
© I T3
Bing 3. Céng sudt nhdanh cia hé thong IEEE : ol
14-nuit !,
Diy [MVA|TH-1[TH-2| TH-3 I
i-j | Giéi (TCSC tai " | 1]
han day 1-5) or
L=58.28% % 12345 67 8 9 10 T 1213 1 5 1o 17 %6 19 2
1-2 | 0.5 ]0.6650 | 0.4999 0.4942 Hinh 12. Céng sudt nhdanh ciia hé thong
1-5 | 0.6 |0.3350 | 0.2755 0.5058 IEEE 14-nit
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Bing 5. Két qua toi wu chi phi khi TCSC ldp
dat tai vi tri khdac nhau

Puong diy i-j Tong chi phi $/h
2 1-5 6102.97
3 2-3 6582.14
4 2-4 6585.28
5 2-5 6584.67
6 3-4 6534.88
7 4-5 6523.38
8 4-7 6574.38
9 4-9 6576.11
10 5-6 6576.07

Tu Bang 4 ¢co thé thay rang, nhanh 1-5
1a nhanh nam trong mat cit toi thiéu va ciing
1a nhanh gan ké v6i nhanh bi qua tai 1-2.
Do do, vi tri hop 1y cua TCSC 1a nhanh 1-5.
Muc dd bu ndi tiép dé loai bo nghén mach
1a 58.28%. Két qua dong cong suat sau khi
lap dat TCSC tai nhanh 1-5 chi ra trong Bang
3 (cOt 5). Co6 thé quan sat tir Bang 3, nghén
mach da duoc loai bd. Cong suét truyé‘:n tai
ciia duong day 1-2 giam xudng con 98.84%
tor 133%. Nhanh 1-5 bay gio dugc tang lén
84.3%, cao hon nhiéu so vé6i truong hop TH-
1. TCSC da lam giam di¢n khang ctua duong
day 1-5 tir 0.22p.u xudng 0.09p.u, vi vy dong
cong suat trén duong day nay tang Ién.

Tir Bang 2 (cot 4) c6 thé thiy rang, tong
chi phi van hanh trong TH-3 da giam xudng
con 6102.97 $/hr trong khi nghén mach van
khong x4y ra nhu TH-1. Bang 5 dugc xay
dung cho cac muc dich khac nhau. Bang cach
thay thé TCSC trén mdi dudng dy va chay
OPF. Nhu chi ra trong Bang 5, day 1-5 1a vi tri
t6t nhat dé lap dat TCSC. So sanh gitra Bang 5
va Bang 3 cho thdy rang, nhanh trong mat cit
t6i thiéu 1a vi tri hop 1y ciia TCSC dé quan ly
ngh&n mach va cyc tiéu tong chi phi van hanh.

55

50

45

35

30 /
25
TH2

20 TH3

/
40 / et
+ p— R S A
/

LMP($/MVA-hr)

15

1 2 3 4 5 6 7 8 9

Hinh 13: D6 thi gid it ciia IEEE — 14 nit

Tir két qua phan tich trén co thé thay
rang, trong thi truong dién, khach hang c6 thé
mua dién nang tai cung muc gia ma khong
quan tdm dén vi tri tiéu thy. Tuy nhién gidi
han truyén tai, nghén mach da lam ting gia
nut (Hinh 13) dong thoi ngdn can cac nha tiéu
thu mua dién niang véi gia thap hon tir cac nha
cung cap va lam cho hoat dong kinh té trong
thi truong dién khong hiéu qua. Do do6, viéc st
dung thiét bi TCSC t6 hop trong bai toan OPF
dé quan 1y nghén mach trong thi trudong dién
la mot giai phap tot va 1a mot trong nhimng
cong cu giup cho ngudi van hanh hé théng co
thé dam bao dugc kinh té va an ninh. Hon nita,
c6 thé thay rang phuong phap dé nghi c6 kha
nang tim ra vi tri tot nhat dé lap dat TCSC.
Thay thé TCSC tai nut co chai ctia hé thong s&
nhanh chong loai bo nghén mach va cuc tiéu
chi phi van hanh.

5. KET LUAN

Bai bao d ing dung giai thuat mat cat
t6i thiéu dé xac dinh vi tri hop 1y cua TCSC
trong viéc quan ly nghén mach, cuc tiéu chi phi
mdy phat. Phuong phap nay da gioi han dugce
khong gian tim klem Chi mét vai nhanh nut
cO chai trong mat cat t6i thiéu duoc xem xét
dé danh gia vi tri t6t nhat ctia TCSC. Nhiing
két qua mo phong trinh bay trong bai bao nay
da chung minh tinh hi¢u qua cia phuong phap
dé nghi.
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