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Abstract. This paper presents the effective of applying SVC in the transient oscillation with sup-
plement control of frequency signals to increase the flexible application of SVC for transient stability

in power system.

Tém tdt. Bai bdo trinh bay tdc dung ham dao dong ciia SVC (Static Var Compensation) trong qué
trinh qué doé cia HTD khi b6 sung tin hiéu diéu khién bing do léch tan s6, tir d6 nang cao khé ning
g dung linh hoat cia SVC nham 6n dinh hé thong dien (HTD).

1. PAT VAN PE

SVC 14 thiét bi FACTS da dwoc sir dung trong HTH nhu 1a thiét bi bu tinh tai cac thanh
cai trong HTH. Nhiém vu chinh cida SVC 13 diéu chinh dién 4p va b cong suat phan khang,
duy tri dién 4p khong doi. Khi SVC 14 mot thiét bi dieu chinh dién 4p khong déi, né khong
c6 tdc dung ham dong (chiing minh & phan IT). Tuy nhién SVC con ¢6 tac dung khé cao trong
qué trinh dao dong qua do (QTQD). Véi thiét ké cdc tin hiéu diéu khién bé sung thich hop,
SVC con c6 thé trng dung lam ham dao dong dién co trong cic tinh huéng dong, nang cao 6n
dinh dong HTD.

2. ANH HUONG SVC DPEN MOMEN DONG BO
TRONG QUA TRINH QUA PO

Gia st ta xét dwomg day truyen tdi AB, dién khang X.
bien ap tai A 1a V1 £0; tai B 1a V1 Z£0.
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Hinh 1. SVC dat tai di€m giita duwong day truyen tai AB
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Phuong trinh dao dong QTQD hé thong viét khi khong c6 SVC la:

T; d*5
——=Pr—P 1
wo dt2 T E ( )
hay
T; d*AS
o az APr— APy = —APg (xemAPr = 0) (2)
d?Aé 1, op
— = ——(—=—)Ad =
dt? M< o)) ) 0
d’Aé Kg
TR + MA(S =0 (3)
trong dé,
T; oP
M==" Kg=—
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goi 1a heé s6 cong suat dong bo.

Phuwong trinh vi phan (2) ¢ 2 nghiém A1, Ao = ++/Kg/M. Néu Kg dwong, hé thong dao
dong tan s6 A1, Ao = +jw, v6i ws = /Kg/M. Néu Kg am, hé thong khong on dinh.

Quan tinh dong bo

Ksy = — = cos 0. (4)

Gid st SVC dat tai diem gitta M cia AB. Dién dp tai M 1a V,,2(6/2). Theo dinh luat
Kirchoff, ta c6

VIZ0 — Vi, £(0/2) Vi £(0/2) — Voo

. : Vi Z(6/2).5b, 5
X/ i/ 0/ ®)
/ 4

V2 (6/2) = My (6)

Xe

trong dé
Xe=2+b— (7)
Tu (6) ta viet duogc

.0 1 .

Vi sin 5= ZVQ sin d, (8)
1

Vi cos — = — (V1 + Vo cosd), (9)

2 X
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hay

1
Vin = Z\/(Vf + VZ + 2V Vacos 6).

Cong suat truyen tai khi cé6 SVC dwoc tang lén

ViVin . 0
= sin —.
X/2 2
Thay (8) vao (11)
P= ViVin sin d,
T
trong dé
XX
Xr = <.
T

L&y vi phan cia (12), qudn tinh hé thong lic nay sé la

Kg—= 8—P _2nVs cosd — 2Vi Vs sinéaXe
5705 XX, XX, a5
L&y vi phan cia (10) ta dwoc
X,  ViVasino
a5 X V2
T do ta cé
2
K¢ = 2ViVs cosod + 2ViVs sinéaXe zi,
XX, X Xe ad X X
ViVs 2V Vs 0X\* X2
Kg= 0 0 .
S X7 coso + <XmXT sin 55 e

Quén tinh dong bé dwoc gia tang

AKg=Kg— Kgp.

Thay (17) va (4) vao ta ¢

2
2
AKg = ‘;)‘(/jbcoséwL <;(/:)/?e Sin(5> XX,

Tt phwong trinh (11) ta ¢6 phwong trinh vi phan

or or or
AP = WAV + %Avm + WA(S

(13)

(14)
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xem dién 4p V4 khong doi (AV = 0).
Thay (19) vao (2) ta ¢
d’Aé oP oP
W + %Avm + %Aé = 0. (20)

Ta thay rang néu diéu khien SVC nhuw la thiét bi dieu chinh dién 4p khong doi (AV,, = 0)
thi

M

d*Aé  OP

+ —Ad=0.

M s -

Phuong trinh dao dong va hé s6 dong bo giéng nhw hé théng khéng ¢6 SVC. Hé théng
nhw trén khong cé tdc dung nang cao kha nang ham dong trong QTQD.

3. PIEU KHIEN SVC DE NANG CAO HAM DONG
TRONG DAO BONG QUA PO

3.1. M6 hinh diéu khi€n bd diéu chinh dién 4p SVC bing thyistor
Cau tric bo diéu khien SVC diéu khién dieu chinh dién &p theo [1, 5] nhw Hinh 2. Véi

cau tric moé Hinh 2, dién dan b thay doi gid tri trong mién gidi han bdi bmin va bpax. Tin
hiéu dieu khién dwoc do lwong tai chd bang tin hiéu dién 4p tai mit SVC dwoc néi vao hé
théng. Sw chon lwa tin hiéu diéu khién 1a van dé co ban cia thiét ké bo dieu khién hiéu qua.

Tin hiéu dau ra SVC diéu khién géc mé thyristor |, thay doi dién dan b 1dm tang hay gidm

cong suat tdc dung P trong qué trinh qua do.

VREF bmax
e
4 | K, K+ pT) ‘
L+pT, (K, +pT,) ,
_/
b min
Cic tin hiéu diéu
khién khac

Hinh 2. M6 hinh diéu khién SVC

Quy luat dieu khien SVC biéu dién duéi dang ham truyen cia SVC (Hinh 2) nhu sau

K 1+ pT
Vi LEPTL (22)
1+ pKy Kp + pTs

trong dé k., kp 1a hé s6 khuéch dai, T7,7T%, Ty 1a céc hang s6 thoi gian. Vggp 1a dién 4p
chinh dinh SVC. Theo[6], 11,75 thuwong bang 0; Ty thuwdong nam trong khoang 20-150 ms.
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Céc thoi gian nay, ta cé thé bd qua.

3.2. Lya chon tin hiéu phu diéu khi€n SVC d€ ham dao ddng trong qua trinh qua
dé

Tt phwong trinh (21), ta ¢ phwong trinh dac trung

2, L OP
M a5

/1 0P

beé SVC cé téc dung ham dao dong dién co, ta phai tic dong diéu khién vio bi€u thitc
8P N N N ’ N N z N 3 3
——AV,, cia phuong trinh (20) hay diéu khién dién dp V,,, thay vi duy tri né bang gia tri

aé
A A . & ~ ~ N ’ N N oA d A6 N ~ ~ ~
khéng déi. Pé y rang néu thém vao tin hiéu diéu khien AV, = KM (K 1a hé s6 khuéch

dit
dai) thi phwong trinh tir (20) tré thanh

0,

géc léch roto dao dong véi tan s 1a

2 2
d(A9) | 0P L d(A9) OB \5 (24)

M
dt? OV dit? 00

Phuong trinh dac trung cda (24) sé 1a

s2 4265 +w? =0, (25)
véi
K oP
A= Mav,

d(AJ)
dt .
dong géc léch roto suy gidm theo thdi gian. Thém vao dé tai moi thoi diem bat ky, khi

d A6 S N s ~ ~ 2 ~
g ~ Af > 0, SVC dwoc diéu chinh tang dién ép V,,, theo quy luat (22). Két qua cong

di
. d(Ad
suat dien tang. Nguoc lai khi <dt )

Ta nhan thay dwoc khi bé sung tin hiéu ~ Af, phwong trinh (25) sé lam dao

~ Af <0, SVC dugc diéu chinh gidm V,,, cong suat
dién gidm.

Tir d6 ta cé thé thady néu thém vao cdc bo diéu chinh dién 4p SVC kénh tin hiéu diéu
chinh phu AV, = K@
qué trinh qua dé, nang cao on dinh déng hé théng dwoc.

Theo [1], mo6 hinh diéu khién SVC bang cic tin hiéu diéu khién bé sung nhur sau.

~ KAf, SVC con ¢6 téc dung lam ham dao dong dién co cia
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Tin hiéu 1

Tin hiéu 2
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Dén bo

Tm Lk | o
—1_'_ T 53 diéu khién
Pl sVC

Hinh 3. Mb hinh diéu khién bo sung tin hiéu diéu khién SVC

4. KET QUA UNG DUNG

Ap dung m6 hinh (Hinh 2 va 3) tmg dung diéu khién va xem xét hiéu qua cia qud trinh

dieu khien SVC trong qud trinh qua do cia hé thong dién don gidn nhw trén Hinh 4.

@_l 100 200 201
O 160

2
SvC
15kv
Hydro Unit 33kv )
3x5MVA 150 Steam Unit
1x10OMVA

22kv

Hinh 4. So d6 hé thong dién

Tinh huéng tao béi su ¢6 ngan mach 3 pha dwong day 200-150 va cat may cat dé cach ly

su ¢o, khong déng lap lai.
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Hinh 5.a. Dao dong géc léch may phat 100 Hinh 5.b. Dao dong géc lech may phat 201
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Hinh 5a, b biéu dién cic dao dong cia cidc may phat. Khi bé sung tin hiéu diéu khién,
qué trinh ham dao déng clia cdc may phat tang Ta xem xét hiéu quéa cia qud trinh diéu khién
SVC hé théng dién phitc tap bang mé phong bdi PSS/E.

(1)- Dao dong khi bo sung tin hi¢u diéu chinh phu (dd léch tan s8) cho SVC (2),(3)- Dao
dong khi khong ¢6 SVC va SVC diéu chinh dién 4p, khong c¢6 tin hiéu diéu chinh phu.

L4y ché do van hanh hé thong dienViet Nam ngay 14/4/2003 (Theo tw liéu cia Trung
tam dieu do hé thong dién quoc gia). Heé thong dién dwoc thiét lap véi 1699 ndt véi 22 nha
may gom 65 may phat. Tong cong sudt phat 5615MW, 2438MVAR.

Tinh huéng tao bdi s ¢6 ngan mach 3 pha dwong day mach 1 - 500KV Yaly-Pleiku va

cat may cat dé cach ly su ¢6, khong déng lap lai.

Khi khong cé thiét bi dieu chinh, véi tinh huéng trén, dao dong cic may phat dao dong
manh, dac biét dao dong mdy phét song Hinh ting manh ( Hinh 6).

O Hinh 7, SVC dwoc dit tai dau hai dwdong day truyen tai 110KV cia SongHinh-TuyHoal
va SéngHinh-TuyHoa2, tin hiéu diéu khién bé sung cho SVC trong qué trinh qué do la do
léch tan s6. Ta thay rang dao dong céc may phat khong dang ké, hé théng on dinh.

Truong hop 1. Khong lap dat SVC Truong hop 2. Lat dat SVC trén hai  dudng day
110KV SongHinh-TuyHoa

T T T T T T R
FEEE R

Hinh 7. Dao dong tuong d6i clia cdc mdy phat
khi diéu khién SVC trén cdc dudng day 110KV
& tai nha may Song Hinh. (1) 1a dao dong may
phat song Hinh.

mdy phat khi khong ding TCSC. Hé thong mat
6n dinh. (1)-dao dong clia mdy phét song Hinh;
(2)- dao dong cac may phat con lai (Yaly,Vinh
son, TriAn,PhiM¥, Danhim).

Phwong phap mé phéng PSS/E cé thé bieu thi dwoc dao dong géc cia tat ca may phat
trong HTD.

Tuy nhién dé dé minh hoa, Hinh v& 3,4 chi thé hién cdc duomg dao dong ctia 6 mdy phat
Yaly, SongHinh,Vinh son, Phu My, Pa nhim va TriAn.
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Song Hinh khi 14p dat SVC. N :
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5. KET LUAN CHUNG

SVC la mét trong cac thiét bi dieu khién VAR tinh, mé hinh diéu khién chinh dé én dinh
dién 4p. Tuy nhién khi thiét ké cdc moé hinh diéu khién bo sung thich hop, SVC ¢6 téc dung
khé cao trong viec ham dao dong dién co, nang cao kha nang 6n dinh dong HTD rat hiéu
qua. Pay 1a mot trong thiét bi linh hoat FACTS trong HTD dwoc danh gid nhw 1a thiét bi
tac dong nhanh | hiéu qua va hién dai trong céc dao dong qué do.

Tin hiéu dieu khién SVC 1 thong s6 rat quan trong trong viéc ing dung hiéu qua. SVC
c6 thé duwoc lap dit va ing dung tai moi diém trén HTD. Ciing nhu céc thiét bi FACTS khac,
SVC c6 tac dung ham manh, cai thién dao dong 6n dinh trong pham vi 1én ma khong lam
anh hudng dén céc thiét bi dieu khién khéc.

Bai béo buéc dau phan tich hiéu qua vi tmg dung SVC vao diéu khién nang cao 6n dinh
dong véi thong s6 hé thong 1a hé thong dién Viét nam . Heé thong dién Viet Nam véi quy mo
va nhieu lién két phitc tap nhw hién nay, 1a diéu kién can thiét phai sit dung SVC dé dieu

khién van hanh t6i wu hé thong.
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