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MO PHONG VA PANH GIA ON PINH PONG CUA HE THONG
PIEN NHIEU MAY PHAT

Doéan Thanh Canh!
TOM TAT

Bai bdo trinh bay phirong phép danh gid 6n dinh dong théng qua mé phéng va phwong
phadp xdc dinh thoi gian cdt t6i han dwa trén ldp lién tiép va giam bude tim kiém trong moi
bude ldp. Phirong phdp nay dwoe kiém chimg qua cac hé thong dién mau IEEE 9 niit va hé
thong dién mau 39 mit. Két qua mé phong cho thdy, chwong trinh tinh thoi gian cdt t6i han
(CCT - Critical Clearing Time) cho phép xdc dinh CCT mét cach twong doi hiéu qua, la co
S6 tin cdy dé danh gid on dinh dong ciia hé thong dién.

Tur khoa: Hé tho”ﬁg dién, on dinh dong, thoi gian cdt t6i han.

1. DPAT VAN BE

Mot trong nhitng muc tiéu cua hé théng dién (HTP) 1a cung cap dién lién tuc va tin
cay to1 khach hang. D tin cay ctua hé théng dién phu thudc vao kha nang chiu dung céc
su ¢d nhu ngan mach hodc bi mat cac phan tir quan trong nhu dudng day, tram bién 4p dan
dén thay doi ché d6 lam viéc. Cac hé thong dién hién nay da cé nhiing budc phat trién
nhay vot vé cong suat ciing nhu quy mé lanh thé [4]. Tuy nhién, do quy mé lanh thd rong
16n, cac hé théng dién kho tranh khoi cac su ¢d. Pon ct nhu sy ¢ mét dién mién Nam
Viét Nam dién ra ngay 22 thang 5 nam 2013 gay thiét hai nang vé kinh té v6i hon 8 triéu
khach hang bi anh huong 1a mot minh chimg rd nét. Qua sy ¢b nay cho thdy tdm quan
trong cuia viéc phén tich 6n dinh va an toan trong cong tic van hanh hé théng dién. Bén
canh d6, dé thi trudong dién tién dan dén mot thi trudng md va canh tranh thi viée duy tri
on dinh hé thdng dién ¢ y nghia rat quan trong va phai dugc dac biét quan tim. Bai viét
nay gi6i thidu mot phuong phap hiéu qua dé danh gia 6n dinh dong ctia hé thdng dién d6
la: g dung chuong trinh tinh thoi gian cét tdi han két hop mé phong danh gia 6n dinh
dong cua hé théng dién.

2. NOI DUNG NGHIEN CcUU

Trén ly thuyét, 6n dinh dong ciia hé thong 1a kha nang cia hé thong duy tri ché do
quay dong bd cac may phét sau nhitng kich dong 16n. Sau cac su ¢d ngan mach, qua trinh
chuyén dong cac may phat c6 dong bo hay khong dong bo thudong dugc thé hién 13 trong
khoang 2 - 3 gidy, ¢6 khi chi trong vai chu ky dau sau khi sw ¢d duoc giai trir [7]. Thuc té
cho thay ring néu cac may phat mat dong bo tir chu ky dau tién ciia qua trinh quéa do, thi
xem nhu hé théng da mét 6n dinh.
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Hinh 1. Panh gia 6n dinh dong hé thong dién

Viéc tinh toan on dinh dong nhiam muc dich tim dugc thoi gian cit t6i han dé chinh
dinh role bao vé. Thoi gian cit t6i han 1a thoi gian néu role bao vé cit ngan mach sém hon
n6 thi hé thong sé on dinh dong [1].

C6 nhiéu phuong phap duoc sit dung dé danh gia on dinh dong cua hé thong dién
[1,4,6], tuy nhién gi6i han trong bai viét nay tac gia sir dung mé phong bang phan mém
MATLAB két hop chuong trinh tinh thoi gian cét téi han dé danh gia 6n dinh dong. Cac két
ludn dugc dua ra khi so sanh goc rotor ciia mdy phat vdi tam quan tinh COI (Center Of
Inertia). Gi6i han trong bai viét nay tac gia si dung phuong phap chia déi dé tim thoi gian
cit t6i han CCT vdi luu dd thuét toan cho nhu hinh 2 [2].
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Hinh 2. So d6 khéi tinh thoi gian ciit toi han
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Dé tién hanh danh gia 6n dinh cta cac hé thdng dién mau 1an luot thuc hién vdi kich
ban su cd ngén mach 3 pha tai dau cuc céc may phat va st dung phﬁn mém
MATLAB/MATPOWER [7] va MATDYN [5] dé m6 phong danh gia on dinh dong cho hé
thong dién mau IEEE 9 nit (3 may phat) va IEEE 39 nut (10 may phat). Thoi gian kéo dai
su ¢6 14 0,33s va thoi gian giai trir sw ¢6 13 0,35s.
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Hinh 4. So d6 lwéi dién IEEE 39 nit
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Angle [deg]

Céc két qua dugc thé hién trén cac hinh 5 dén hinh 8.
Céc két qua tinh toan cho hé thong dién 3 may phat:
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Hinh 5. Quan hé giira géc rotor may phat
va thoi gian khi may phat s6 2 sw co
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Hinh 6. Quan hé giira géc rotor may phat
va thoi gian khi may phat s6 3 sy ¢b

Céc két qua tinh toan cho hé thong 10 may phat:
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Hinh 7. Quan hé giira géc rotor may phat
va thoi gian khi may phat s6 6 s co
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Hinh 8. Quan hé giira géc rotor may phat
va thoi gian khi may phat s6 7 s c6

Céc két qua mo phong cua ludi 3 may phat va ludi 9 may phat cho thay, v6i thoi gian

sudt phan khang cua may phét trude su cd.
Céc két qua tinh toan CCT duoc thé hién trong bang 1 va bang 2 dudi day.

cit Iya chon ban dau 1a 0,33s thi hau hét cac su ¢d duoc xét déu dan dén mat 6n dinh gbc
léch (may s6 2 - vi hé thong 3 may phat; may s6 2,7,8,9 - v6i hé théng 10 may phat). Vi
vay, c6 thé sir dung gia tri nay lam gié tri ban ddu cho chwong trinh tinh toan xac dinh CCT.
Pong thoi, sy thay dbi cia CCT theo sy bién thién cua cac thong sé ché do xac 1ap ciing
dugc khao sat. Do c6 rat nhidu thong s6 ché do xac lap, trong ndi dung bai bao nay chi xét
dén sy anh hudng ciia mot s6 thong s chinh nhu cong suit tac dung cua may phat, cong
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Bang 1. CCT khi cic may phit sy ¢6 voi luwoi IEEE 9 nut

My phat P, (MW) CCT (s) P, mGi (MW) CCT sau khi thay ddi P (s)
2 (nat 2) 163 0,36047 193 0,14016
3 (nit 3) 85 - - -
Bang 2. CCT khi cic may phit sy ¢6 véi luéi IEEE 39 nit
My phat P, (MW) CCT (s) P, méi (MW) CCT sau khi thay ddi P (s)
1 (nut 30) 250 0,26047 150 0,25734
6 (nut 35) 650 0,20578 550 0,22453
7 (nit 36) 560 0,18234 460 0,23234
8 (nut 37) 540 0,18234 440 0,21672
9 (nut 38) 830 0,08859 530 0,26828

Céc két qua trén cho thiy, cong suat phat ciia may phat trude su cb ¢6 anh huéng dang
ké dén thoi gian cét t6i han CCT. Pay 1a két qua hop 1y, boi theo phuwong phap can bang
dién tich, viéc giam cong sudt tuabin sé& ¢ tac dung lam tang dién tich hdm tdc sau sur cd.

3. KET LUAN

Noi dung trén trinh bay phuong phap tinh thoi gian cét tdi han dua trén mo phong qua
trinh qua do. Cac két qua mé phong cho thay, phuong phap xac dinh CCT duya trén lap lién
tiép, va giam budc tim kiém trong mdi bude 1ap cho phép xac dinh CCT mot cach twong ddi
hiéu qua. Cac két qua nay duoc dung 1am co so danh gia d6 6n dinh dong caa hé théng dién
va cho phép nguoi van hanh cé nhiing diéu chinh phi hop trong qua trinh van hanh ciing
nhu quy hoach nhiam nang cao do tin cay cho hé thong dién.
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SIMULATION AND ASSESSMENT OF THE TRANSIENT
STABILITY OF MULTI-GENERATORS POWER SYSTEM

Doan Thanh Canh

ABSTRACT

In order to ensure the transient stability of the power system, it is essential to evaluate
the system ability to maintain synchronization after a large and small disturbance. This
paper presents the transient stability simulation method and the critical clearing time
determination method based on consecutive iterations and reduction of the searching step
in each iteration step. These methods were tested on the 9-bus IEEE and 39-bus IEEE power
systems. Tested results show that the critical clearing time (CCT) was efficiently determined;
it is a reliable basis for evaluating the transient stability of the power system.

Keywords: Power system, transient stability, critical clearing time.
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