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TOM TAT

Bai bao nay thyc hién tinh toan va phén tich cac ché do lam viéc cua hé théng 500 kV Viét Nam
giai doan 2015 - 2020 trén co so sup do dién ap nat da xac dinh duoc mot s nat nguy hiém can quan
tam. Trong luan vin nay, viéc nghién ciru tinh 6n dinh cua hé théng 500 kV Viét Nam trén cong cu
phan mém PSAT va nghién ciru dé xuét gan thiét bi SVC vao hé théng gitp ting tinh 6n dinh théng
dién 500 KV Viét Nam trong tuong lai

Tir khéa: hé thong dién, thiét bi bu tinh SVC

ABSTRACT

This paper analyzes and analyzes the working modes of the 500 kV Vietnam system from 2015
to 2020 based on the collapse of the node voltage and identifies a number of dangerous nodes of
concern. In this essay, the study of the stability of the 500 kV system in Vietnam on the PSAT
software tool and the proposed study of the integration of the SVC into the system will increase the
stability of the 500 kV power system in Vietnam in the future.
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I.  GIOI THIEU So d6 mach twong duong ciia SVC duoc

Véi cac hé thong dién 16n, pham vi cap  thé hién trong Hinh 1. Trong d6 bao gom 1 tu
dién cho cac phu tai trén dia ban rong, dac tinh dién ¢ dinh va 1 cuodn day co dién khang thay
tiéu thy cong suat cua cac khu vuc khac nhau  ddi duoc thong qua viéc dong ngat cac van
nén trong qua trinh van hanh, trao luu cong suat  thyristor.
trén cac duong day truyén tai s& thudng xuyén PCcCc
thay doi theo ché d6 van hanh. Viéc str dung céc
tu bu thong thuong khong dam bao dap ung
dugc yéu cau cua viéc giir cho cac tham sé ché
d6 nam trong pham vi cho phép. Hé thong dién
500 kV Viét Nam theo quy hoach phat trién co
nhiing yéu té tuong ty nhu mot hé théng dién
I6n vé ca cdng suat va pham vi dia 1y. Déi véi =
hé thong truyén tai cao ap thi cac thiét bi truyén Hinh 1. So d6 khoi cua SVC 7
tai xoay chiéu linh hoat (FACTS) la phu hop khi Hinh 2 1a so d6 khoi cua khoi diéu khién
mudn nang cao kha ning truyén tai hoic chit  dién d6 dién nap tuong duong cua SVC
luong dién nang cua hé théng. Trong sb céc thiét (BSVC). Khi dién ap h¢ thong thap hon gia tri
bi nay thi thiét bi bu tinh SVC 1a lya chon phti  tham chicu, gia tri cua BSVC cua SVC s& bom
hop nhiam giup nang cao do 6n dién 4p cho hé cong suat phan khang cho hé thong, khi di¢n ap
thong [1]. hé thong 1a cao hon gia tri tham chieu, BSVC

Do vay, viéc nghién cau lya chon siedung  cua SVC s€ hap thu cdng suat phan khang tir hé
thiét bi SVC dé thuc hién viéc diéu khién dign  thong dién [10].

Bsvc

ap trong qua trinh van hanh ludi dién 500 kV Vece .
Viét Nam giai doan 2015 — 2020 la mot viéc rat VRN ¥ K. e
can thict, va day chinh 1a ndi dung ma dé tai A 15T, e
P J4 Ve Bsve,mi
hudng den. Ve min
Il.  PHUONG PHAP NGHIEN CUU Hinh 2. So db diéu khién ciia SVC
1. M6 hinh SVC Gia sur ¢ trang thai hoat dong can bang cua

SVC dugc sir dung dé diéu chinh dién 40 h¢ thong dién, phuong trinh tinh toin BSVC cia
tai bus ket noi bang cach thém vao ding lugng SVC theo géc kich a nhu sau:
cong suat phan khang can thiét cho cac hé thong
dién.
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. XL
20—sin(2a) —11(2—%)

Bsvc () = —

O day XL va XC la dién khang caa dién
cam va tu dién cua SVC tuong (ng.

2. M6 hinh va théng s6 SVC trong PSAT

Trong thu vién cia PSAT c6 2 mo hinh cua
SVC do 1a SVC (Model 1) va SVC (Model 2)
nhu trong Hinh 3. Trong d6, véi Model 1 1a dang
don gian chi c6 diéu khién trong ché d6 xac lap,
con véi Model 2 thi c6 thém céc théng sb vé xéac
lap va d6 tré nhu trong Hinh 4 [9].

SVC
(model 1)

Hinh 3. Hai dang mé hinh cua SVC trong PSAT

W8 Block Parameters: Sve *
Sve (mask) ~
This block describes an SVC component.

Parameters

Power, Voltage and Frequency Ratings [MVA, kY, Hz]

\ [100 220 s0]

Model Type |2 ~

Reguiator Time Constant T2 [s]

[20 |

Regulator Gain K [p.u. fp.u.]

[100 |

Reference Voltage [p.u.]

[100 |

Alpha_max and Alpha_min [rad rad]

[Loo -100] |

Integral deviation Kd and transient time constant T1 [p.u. 5]

[f0.001 0.000] |

Measurement gain and time delay Km, Tm [p.u. 5]

[[1.000 0.01] |

Inductive and capacitive reactances Xl and Xc [p.u. p.u]

[0.20 0.10] ]

A connected v
Cancel Help Apply

Hinh 4. Thong s6 cai dat cho ode
. Thang dat cho SVC Model 2
trong PSAT

1.  KET QUA - THAO LUAN

1. Céu trac hé théng nghién ciru

Pé mang lai do chinh xac cao trong tinh
toan danh gia anh huéng cia cac cum ngudn
phat cong Suét trong luan van nay tac gia khao
sat ludi truyén tai bao gdom Cap dién ap 500 kV.
Hinh 4.1 chi thé hién so d6 don tuyén cua cip
dién ap 500 kV quy hoach dén 2010. Tuy nhién,
hién nay da c6 thém rat nhiéu céc tram khac
dugc xay dung thém. Véi quy hoach dén nim
2020 thi ludi dign 500 KV s& c6 54 bus nhu thé
hién trong Hinh 5
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inh 5. M6 hinh hé théng ludi dién 500 kV
Viét Nam

So véi ciu tric thuc té, mo hinh da dugc
don gian ho4, loai bo nhitng yéu té khdng anh
huong dén dic trung chung cta qué trinh qua do.
Cac t6 may nho khdng cé vai tro quyét dinh
dugc loai bo bang cach can bang theo cong suat
phu tai ¢ cung khu vuc.

Céc két qua md phong duoc thuc hién trén
cong cu PSAT dua trén nén ting MATLAB. Dé
mo phong hé thdng dién 500 kV Viét Nam ta can
tién hanh cac bude nhu sau:

Buwoérc 1:

Xay dyng mé hinh lugi 500 kV Bic — Nam
trong chuong trinh PSAT véi cdc cdng cu co
san. Két qua duoc trinh bay & Hinh 4.2. Trong
do chi tap trung vao hé cac tram va cac nha may
phat dién két ndi vao ludi ciia hé thong dien day
500 kV.

Buérc 2:

M6 phong bang phan mém PSAT dé tim ra
nGt yéu nhat trong hé théng bang viéc ting diy
cdng suat tai cac phu tai tir 10% cho dén 50 %
tai cac nut chwa tai 2, 4, 10, 11, 12, 15, 16, 17,
19, 21, 26, 27, 29, 28, 34, 36, 39, 40, 41, 44 va
55 dé khao sat su thay doi cia hé thdng 54 nit
tiéu chuan, két qua sau md phong duoc ghi nhan
tai Bang 1 dudi day:

Bang 1. Két qua md phong ludi 500 kV trong

chuong trinh PSAT

N | PAl | PA2 |PA3 PA4 | PA5

ut |10% |20% [30% |40% |50%

1 | 5045 | 504.5 | 504.5 |504.5 |504.5

3 |503 |503 |503 503 | 503

5 |512 |512 |512 512 | 512

7 | 5045 |504.5 |504.5 |504.5 | 504.5

8 502.2 | 500.2 | 498.10 | 495.1 | 490.0
02 85 56 05 54
499.69 | 49548 48213 | 475.63

9 78 21 491.326 5 6

12 | 5025 | 5025 |5025 |5025 |5025




13 | 5125 | 5125 | 5125 |5125 | 5125
50173 | 498.76 49092 | 48328
1| 2070 | agazps | 0% | 8
50054 | 49265 45343 | 43467
18 | o . 473562 | § ;
50051 | 49454 48564 | 47763
0 | ; 492367 | 5 :
22 |53 |503 |503 |50 | 503
50082 | 49752 48032 | 48032
2 | : 493436 | :
49829 | 497.94 49153 | 48732
% | o ; 494535 | 7 :
49875 | 497.94 49079 | 48832
27 | 3 ; 494763 | :
30 | 5035 | 5035 | 5035 | 5035 | 5035
31 |501 |50 501|501 | 501
50211 | 50043 49047 | 488.76
2| > 496783 | ¢ ;
= | 4800 391.76 Y13 ;175.65 42166.72
35 297'86 49356 | 490.324 386'79 ;”4'99
o | 49875 | 49634 | o, - | 43954 | 48353
4 7 6 7
49703 | 49357 47749 | 465.49
3| ; 485673 | :
49903 | 495.78 48047 | 485.73
2|3 ; 401593 | ) ’
498.96 | 496.67 48850 | 48247
3| : 493783 | § :
50074 | 49756 4004 | 48365
% | ) aga762 | S04 |7

Tir két qua sau md phong & trén ta nhan
thy trén hé théng 54 nat xuat hién 3 vi tri ¢ su
thay dbi dién &p 16n va xuéng dudi ngudng cho
phép 1a 5% bao gém nut 18 (Viing Ang), nat 33
(Pak Néng) va nut 38 (Vinh Tan). Véi két trén
ta dé dang nhan thay can lap dat thiét bi bu cong
suat phan khang dé ngan chan sup do dién ap va
gilp cho hé thong on dinh hon. Trong d6 tai vi
tri nat 18 c6 dién &p thap nhat 1a diém yéu nhat
trén hé thong lugi 500 kV.

2. Pé xuit sir dung cac thiét bj SVC cho
hé théng

Mét trong nhirng chi tiéu dé danh gia do tin
cay lam viéc cua cac hé thong dién siéu cao ap
chinh 13 d6 6n dinh. Chtic ning cua SVC thi
tuong ty nhu tu bu nhung thoi gian phan ng
nhanh chéng va hiéu qua. Ngoai ra, céng suét
phan khang duoc cung cap boi SVC con dung
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dé giai quyét mot loat nhiing yéu cau cua hé
thdng dién nhu dién &p, tan so,... khi c6 nhiing
bién dong 16n va nguy co mat 6n dinh. Do do,
viéc phan tich, nghién ciwu, t6i uu vi tri lap dat
thiét bi SVC gop phan trong viéc nang cao do
tin cay lam viéc cua hé théng dién siéu cao ap.

Tur két qua mo phong tai Bang 1, ta s& dé
dang nhan thiy tai cac vi tri 18, 33 va 38 la
nhitng nut c6 nguy co tiém an nhat trén hé théng
ludi 500 kV, véi cong nghé SVC da dugc nghién
ctru va tng dung thyc tién tai mot sé nude trén
thé gidi. P& co co so danh gia, phan tich vi tri
lip dat thiét bj SVC trong hé théng 500 kV, luan
van nay s& chon 3 vi tri nguy hiém nhat dé khao
sat phan tng cua hé thong 500 kV sau khi lap
SVC.

Bang 2 trinh bay két qua sau khi chay
chuong trinh trong phan chuong PSAT khi lap
dat thiét bi SVC trén nat 18 (Viing Ang), 33
(Pik Nong) va 38 (Vinh Tan):



Bang 2. Két qua sau md phong khi lap SVC

Khi . | Sau khi | Sau khi
.. | chua Sau _khi lip lp
NGt 1 gp |1 SVCigye s sve 6

syc |OntI8 133 | nut3s
1 | 5045 | 5045 | 5045 | 5045
3 1503 | 503 503 | 503
5 | 512 | 512 512 | 512
7 5045 | 5045 | 5045 | 5045
8 | 49005 | 499.27 | 501.28 | 503.63
O | 47563 | 49493 | 503.67 | 502.25
12 | 5025 | 5025 | 5025 | 5025
13 | 5125 | 5125 | 5125 | 5125
14 | 48328 | 498.73 | 503.72 | 502.76
18 | 434.67 | 49417 | 474.92 | 473.72
20 | 477.63 | 499.72 | 501.24 | 502.36
22 1503 | 503 503 | 503
24 | 48032 | 497.36 | 505.76 | 506.64
25 | 487.32 | 499.27 | 504.91 | 506.65
27 | 48832 | 501.73 | 509.24 | 508.35
30 | 50355 | 5035 | 5035 | 5035
31 501 | 501 501 | 501
32 | 483.76 | 49954 | 51024 | 500.35
33 | 466.72 | 496.56 | 496.56 | 496.56
35 | 474.99 | 502.67 | 49957 | 498.57
37 | 48353 | 503.75 | 50454 | 498.97
38 | 46549 | 497.57 | 49757 | 49757
42 | 48573 | 50531 | 505.31 | 505.31
43 | 48247 | 507.78 | 50537 | 499.95
46 | 483.65 | 506.74 | 501.64 | 49854

Dé thuan lgi trong viéc quan sat va so sanh,
cac két qua nay duoc trinh bay ¢ Hinh 4 nhu sau.
Trong d6 duong mau do la khi dat SVC tai bus
18, dwong mau xanh va mau xam lan luot 1a két
qua khi dat SVC tai bus 33 va 38.

SO SANH PIEN AP
KHI PAT SVC TAI
CAC NUT
NS '“‘ V% - '"‘ - - N
soo Tl Myghad By w8

550

450
1 3 5 7 91113151719212325

Hinh 4. So sanh két qua dién 4p khi bu tai 3 vi
tri

Tur két qua sau md phong cho ching ta thay

khi’ lap dat thi§t bi SVC tai cac vi tri nguy hiém

nhat trén hé thong ludi 500 KV Viét Nam, dﬁrcéi

thién dién ap cua hé thong, giup cho hé thong

duoc can bépg hon khéng con vi tri nguy hiém
trong hé thong. Trong dg'), Vi’ tri dat ¢ nat 18
(Viing Ang) cho ket qua tot nhat, dién ap cac bus
duoc cai thién dang ké nam trong pham vi cho
phep.
bién &p khi chua c6 SVC (xanh)
va c6 SVC ¢ nut 18 (do)
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Hinh 5. So sanh két qua dién 4p trudc va sau

khi bu tai nat 18

Ngoai ra, Hinh 6 va Hinh 7 cho ta théng tin

vé trj riéng cua hé théng nghién ctu. CO thé thay

rang, tat ca cac tri riéng nay déu am nén hé thong

6n dinh. Tuy nhién, khi so sanh giita truong hop

c6 va khdng co sir dung SVC thi ta lai thiy gia

tri cua nghiém gan truc 4o nhat khi chwa c6 SVC

1a -0.1 thé hién & Hinh 8 con voi truong hop cé

SVC thi gia tri nay la -0.2 nhu trong Hinh 9.

Diéu nay c6 nghia 1a khi ¢6 SVC thi do du trix
6n dinh cua hé tang 1én déng ké.

1 AR 482191+
6 uA) 23 043174+ 58838
B(A)#4 -043174-5.8838
4 BA)ES 020158+
P(A)#5 -86.9483+
p(A)#7 482791+
2 B(A)28 043174 + 58838
W(A)#9 04317458838 v

Dynamiic order: w07
Buses 54
Posistive eigs: ]
$ Negative eigs: 07
" Complex pairs: 2
Zero eigs: 0

r ]
100 80 50 40 20 0
Real

Hinh 6. Tri riéng cua hé¢ khi khdng c6 SVC



WA)# 869483 + 0 A
J(A)#2 482791 +]0
6 WA B 043174 + 8838
J(A)#4 043174 B.8838
4 J(A)#5 020158 +}0
[(A)#5 -86.9483 + 0
5 WA)ET 482791+ )0
J(A)# 043174 + .6838
o J(A)# 043174 - 5.8338 v
g Opeeeed SRED CRTRTRRRY > EERTRRRRRRRE o
Dynamic order: 209
4 Buses 54
Posistive eigs: 0
5 Hegative eigs: 209
Complex pairs: 2
3 . . . . . Zero eigs: 0
420 00 80 60 40 2 0

Real

Hinh 7. Tri riéng cua hé khi c6 SVC

0.8

0.6

0.4r

0.2

Imag
o
T

0.2+

0.4

-0.6

-0.81

-0.1 -0.05 0

Real

Hinh 8. Tri riéng c6 phan thyc I6n nhit cua
hé khi chua c6 SVC

0.5

Imag
o

-0.51

-1
-0.25

-0.15 -0.1 -0.05 0

Real
Hinh 9. Tri riéng c¢d phan thyc I6n nhat cua hé
khi c6 SVC

Ngoai ra, & danh gia mirc d6 on dinh cua
cac bus yéu, cu thé 1a bus 18, bus 33 va bus 38
ta tién hanh kiém tra hé sé tai va két qua so sanh
thé hién trong hinh 4.9. Trong d¢, cac duong
mau do6 thé hién dap tng khi ¢ SVC gin vao
bus 18 va duong mau xanh la chua c6 SVC.
Quan sét két qua Hinh 10 ta c6 thé két luan dugc
kha ning cua SVC gilp nang cao tinh 6n dinh
cta hé thng va kha nang tang tai. Néu két ndi

-0.2
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SVC cho ca 3 vi tri thi kha nang nay sé cao hon

0.9754 T T T T T

0.9754-

0.9754

Vbus18

0.9754

0.9754

09753 L L L L L
15 2

Loading Parameter 2 (p.u.) x10°

0.983 T T T T T

0.983

0.9829

4 0.9829

Vbus3s

0.9828

0.9828

0.9827 I I L I L
15 2

Loading Parameter A (p.u.) x10°

0976 T T T T T

0976

0.9759

Vbus33

0.9759

0.9759

09759 1 1 1 1 1
05 15 25

Loading Parameter 1 (p.u.)

.ﬁ
~

x10°

Hinh 10. Kiém tra hé sé tai cua céc bus khi
khoéng c6 va c6 SVC ¢ bus 18

IV. KET LUAN

Yéu cau tinh toan cac ché do van hanh
trong giai doan 2015 -2020 va dé xuét céc thiét
bi cdng nghé cao dé diéu khién thong sé hé
théng dam bao cho hé thong van hanh tét 1a muc
tiéu ma dé tai quan tam giai quyét.

Ap dung két qua nghién ctru, dé tai da tinh
toan phan tich ché do 1am viéc va lua chon vj tri
lip dat SVC cho hé thong dien Viét Nam.

Lap dat thiét bi SVC tai nat Viing Ang
cling gop phan dang ké trong viéc nang cao dién
ap van hanh cua hé théng dong thoi phan bé hop
ly trao luu cong suit trén cac duong day yéu
trong hé théng, giam ton that cong suat qua do
gop phan giam ganh nang dau tu xay dung méi
céc duong day truyén tai.

Do sé liéu thu thap theo quy hoach phéat
trién hé thong dién cho so do hé théng dién 2015
-2020 sé& c6 nhimg thay d6i nhat dinh, cho nén
két qua tinh toan cua luan van nay chi mang tinh
chat tham khao.
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