TAP CHi PHAT TRIEN KH&CN, TAP 10, S 03 - 2007

AP DUNG MANG HAI CUA TiNH TOAN SU CO PONG THOT

Nguyén Hoang Viét, Nguyén Ngoc An
Truong Dai Hoc Bach Khoa, PHQG-HCM
(Bai nhdn ngay 26 thang 01 ndm 2006, hoan chinh stra chita ngéy 04 thang 03 néim 2007)

TOM TAT: Su cé dong thoi la loai su co hiém ggp trong thyee té. T uy vy, ciing khong
phai la khong thé xdy ra di xdc sudt rdt thap DE c6 mét cdi nhin 16t hon vé cdc tinh trang ciia
luwci, ciing can xem xét dén cdc dang su ¢ khdc nhau xdy ra cung mét lic. Bai nay sé phan tich
bai todn 2 sw cé dong thoi dung mang 2 cia. Bai bdo dua ra cdc buce dé giai bai todn téng
quat, trong do, xdc dinh ma trdn tong tro thanh cdi la buce rdt quan trong. T dé cé thé dp dung
mdy tinh (& day dimg phdn mém MAT. LAB) dé gidi quyét vin dé mét cdch hiéu qua.

1.GIOI THIEU

Khi tinh todn chon thiét bj va tri s6 dat cho cac thiét bi ro le bio vé hé thdng dién, thudng
tinh céc su c6 nhu ngén mach 1 pha, 2 pha hay 3 pha tai m6t diém (thudng 1a mét nit) xac dinh
trong hé théng.

Trong thuc té, tuy nhién, mic di v6i xéc sudt rt thip, van c6 thé co truong hop 2 hay nhiéu
su cO clng xay ra mét luc tai 1,2 hay nhiéu diém khac nhau trong hé thong Vi du: duong day bi
dit mot hay nhiéu pha giy hé mach va cham dat mét du‘o‘ng déy bi ngan mach ddng thoi !
mét dudng ddy khac bi hé mach do céu chi bi nd; hé thong bi ngan mach nhiéu noi do thoi tiét
mua béo v.v.. Trong nhiing truong hop nhur thé, trj sb dong, ap trén cac phan tlr clia ludi c6 thé
thay ddi khac thuong. Héu qua 14 ¢6 thé dan dén tinh trang thiét bi bao vé khéng téc dong hoic
tac dong sai (sw ¢b & chd nay nhung 1am cho dong, dp & chd khac vuot qua trj sd tac dong cia ro
le).

Vi vy, dé o thé dam bao tdt hon viée bao vé hé thong dién, can xem xét toan dién hon nita
céc tinh huong xau nhat c6 thé xay ra ma tinh toan su ¢b dong thoi cling 1a mét viéc ¢ thé dem
lai nhiéu két qua d4ng tham khao.

0 (ddy, s& dung mang 2 cira dé phan tich va ding phian mém MATLAB dé lap trinh giai bai
toan tong quat.

2. AP DUNG MANG HAI CUA VAO TINH TOAN SU CO PONG THOI

Trong bai bao nay, mang 2 cira duge ding dé khao sat 2 su cd ddng thoi. Nhu vdy, coi 2
diém sy ¢b nhu 13 2 cira ciia mang.

Do1 v6i loai syr ¢b song song (ngang) nhu ngan mach cham dt m6t hay nhiéu pha, ctra vao
s& gbém 2 nut: mot nut tai vi tri ngén mach trong hé théng F, mit con lai 1a d4t 0.

Déi véi loai su ¢b ndi tiép (doc) nhu ho mach dwdng déy mot pha hay nhiéu pha, cira vao 13

2 diém hé mach F va M. Bay gidy, van dé 1a x4c dinh thong s6 ciia mang 2 cira nay.

2.1.Tinh théng s6 mang hai cira thir ty thuan, nghich va khong:

Xét hai trudong hop: su ¢6 ddng thoi trén 1 duodng diy (hay phén tir) va sy cd ddng thoi trén 2
dudng diy khac nhau,

Trong mbi tmo‘ng hop xét 3 truong hop khac nhau: ngang-ngang, ngang-doc va doc-doc.
Biét rang thong s ciia mang 2 cira phu thugc vao ma trin tong tro Zbus clia mang.
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Pé minh hoa, xét trudng hop su ¢ loai ngang-ngang, cac trudng hop con lai cch tinh hoan
toan twong tu. So db twong dwong mang 2 ctra thir tw [1] lic nay cho ¢ hinh 1
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Hinh 1. So d6 mang 2 cira th{r tw tuong duong trong trudng hop sw c6 ngang-ngang trén 1 dudng day

Trong hinh, F, F ¢ 14n luot 1a 2 diém ngén mach trén nhénh ik cta ludi , Z 1a téng tré nhanh
ik, k 1a khoang céch tir diém su ¢6 F dén diém dau nhanh, h 13 khoang cach tir F ¢ dén diém cudi
nhanh, Zbus1 12 ma tran tong tré thanh cdi cua phan lu6i con lai trir nhanh ik. Phan ludi con lai
niy xem nhu tuong duong voi mang hai clra ikO.

Theo dinh nghfa clia ma tran thanh cai, dé dang suy ra thong s6 Z ctia mang ik0 [2] nhu sau:
7y = Zbusl(i,i); Zi2 = Zbusl(ik); Zo = Zbusl(k,i) ; Z» = Zbusl(k,k)

Nhu véy, dé dang suy ra thong s& mach twong duong hinh pi cia né nhu sau:
ZnZy —ZpZy 7 = Z1Zy —Z,Z,y, RE ZyZo —ZpZy,

3 e
Zy, Zy -Zy, Zy —Zy

Véi: Z, 14 tdng tré nhnh doc, Z, vaZ; 1a 2 tdng tré nhanh ngang cia mach hinh pi.

Biét thong sb mang ik0, d& dang suy ra thong s6 mang 2 cita 11°-22’.

Trén day 1a cach tinh théng s6 thu déng cho cic mang thir ty cua luGi. Trong mang thir tu
thuén, con phai tinh cac dién ap ho mach trén hai cira.

Tinh dién 4p hd mach ciia mang 2 clra thir tu thuin:

(Giai bai toan phan bd cong sut cua ludi trude su cd dé tim dién 4p cac nit, sau d6 tinh dién
4p hé mach 2 cira nhu sau:

Z =

V, -V, vV, -V
Vzl=—kz—‘~kZ+Vi Vz2 = —+—*

hZ+V,

Trong do, Vi, Vi 1a dién ap nat i va nat k trude sy cb.

2.2.Tinh 4p, dong tai cic diém s cb:

Céc loai su cb xét & day gom: sy ¢b ngan mach cham dat 1 pha (1LG), cham dét 2 pha
(2LG), cham dat 3 pha (3LG), ho mach 1 pha (1LO), ho mach 2 pha (2LO) va hé mach 3 pha
(3LO).

+Truwong hop sw cb khong doi xieng-khéng doi xieng:

Pé tim dong, 4p tai diém sy cb, ta ding so dd mang 2 cira thir tu ¢6 may bién ap ly tudng
cia Atabekov nhu hinh 2:
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Hinh 2. Mang 2 cira thir tir dién ta su ¢b ddng thoi
Trong do, Ki=F va K;’=F’ néu su ¢ 1a nge"ln mach va Ki=M va K;’=M’ néu su ¢ 1a he mach;
Vi, Iki, Vs, Ixp 12 ap x’/e‘l d@ng thir tu pha a tai 2 diém sy ¢6 . Cac may bién 4p ly twdng hay may
dich pha c6 cac ti s bién d6i:

o Vli = Ili = VZ{ _ I2i

BT 5 Tom B B B

VKi IKi VK’i K'i

ng;, g €0 gia tri tuy thude vao ‘pha dbi xung’ nhu sau:
Vi tri su ¢6 Pha ddi xtmg D6 dich pha

ng n n,
a hodc b-c a 1 1 1
b hoidc c-a b 1 a’ a
¢ hodc a-b C 1 a a?

Két ndi céc mang 2 ctra thir ty dugc thure hién trén cdc cuc F-& clia may bién ap [1]
Déi véi sy cb khong dbi ximg, c6 2 loai két néi mang thtr tu: néi tiép (1LG, 2LO) va song song
(2LG, 1LO). Vi du: d6i v6i s cb ddng thoi 1LG-1LO két néi mang thir twr s& 1 néi tiép-song
song nhur hinh 3: '
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Hinh 3. Két néi cac mang 2 cira thir tr ciia sy ¢d 1LG-1LO

Céc phuong trinh rang budc: Gém‘: Phuong trinh mang 2 cira, phuong trinh bién ddi ap,
dong clia mdy dich pha, phuong trinh di€u }cién su ¢0. Giai hé cac phlrong‘trinh nay , sé tim duoc
cac dong, 4p thir tu pha a tai céc diém sur ¢o, tir d6 suy ra dong, 4p toan phén twong tmg,.[3]
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+Truwong hop sw b dbi xirng-ddi ximg:

Gdm td hop ctia 2 loai sur cb ng?m mach 3 pha cham d4t va ho mz_igh 3 pha. Vila d6i xing
nén so d6 khong cin mdy bién ép dich pha va chi can tinh toan thanh phén thir tu thuan.

+Trwong hop sy cb doi xieng-khéng ddi xieng:

&5 cira d6i ximg so db khong ding méy bién ap con ¢ cira khong dbi xtmg thi gibng nhu trén.

2.3.Tinh dong, 4p nhanh khi sy cb:

Cho mang thtr tw nghich va khong (H.4)

Truong hop sy cb trén 2 nhanh:

Vidu 1LG-2LG

i i | Jm T
hZLy pZlo
1.0 TaA Zbusl Bl 12,72
(1-h)ZL1 (1-p)Z]
I In
kc ' n

|
V1 0 7J7— Va

Hinh 4.S0 db tuong duong ctia ludi khi s ¢6 ddng thoi 1LG-2LG trén 2 nhénh
Vi mang thir ty nghich va khong khong ngudn nén phuong trinh m6 ta mang Zbus1 c6 dang:
V =Zbusl.I )
Véi:
v L
V=l .. vi I=].a (t1a s6 ndt mang)
v
14 véc to dién ap nut va véc to ngudn dong nut clia mang Zbusl.
Khi sy ¢b, chi c6 cac mit i, k, m, n la dugc bom vao cac ngufSn dong ngén mach I, Iy, In, In
voi:

t

V., -V, N e
7 P P, v SRV S
hZ,, hZ, hZ,, (1-nZ, Q-h)Z, (1-h)Z,,
L YeVa Ly Ly poYaVa Ly 1y
PZmn Pz'mn PZmn (1 e p)zmn (1 - P)Zmn (1 - p)zmn

Thay céc dong nay vao (1) va lam mét it bién ddi, ta duge : V =Zbusl(M - NV)
Trong d6: M va N 14 2 ma trdn phy thudc vao cic gid tri dién ap tai cdc diém sw c6 A va B.
Tir ddy, suyra: V= (I+Zbusl.N)".Zbus1.M
Céc trudng hop khac: Tinh twong tu ta ciing dugc két qua gidng vay.
+ Cho mang thir tu thudn:
Vi mang thi tur thuan c6 ngudn nén phuong trinh 4p mit cta n6 c6 dang:
V =Zbusl.I+ Vho (2)
Véi: Vho 1a ma trén dién dp nit cia mang Zbus] trude su cd.
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Giai (2) twong tu nhu truong hop a) ta duge: V = (I + Zbus1.N)'(Zbusl.M + Vho).
Sau khi tinh duoc dién 4p thr tw & cac mit, ta tinh dugc cdc dong thir tw cac nhanh [3]. Tir d6
" suy ra dong va 4p toan phan.

3. AP DUNG MAY TiNH TINH SU CO PONG THOI:

Tir céc phan tich & trén ta ¢6 thé lap trinh tinh todn su b ddng thoi véi cac bude nhu sau:
-Tinh ma trén téng tr& thanh cai cia mang Zbus.
-Tinh ma trdn tong tr& thanh céi ‘thir cp’ Zbusl ciia mang ban dau sau khi bo c4c nhanh sur

-Tir Zbusl tinh thong s6 cla mang 2 ctra thir ty thudn, nghich va khéng cua luéi.

-Tinh dién 4p hd mach clia mang 2 cira bang céch giai bai toan phan b6 cong sudt ciia ludi
truGe s cb.

-Tinh dong, ap thir tu tai cac diém sy cb.

-Tinh dién 4p hd mach Vho cila cac nut ludi trude sy cd.

-Tinh dong, 4p thir tu trén cac nhanh luéi.

-Tinh dong, 4p nhanh toan phin tir dong, ap nhanh thir ty.

Ta c6 thé ding phin mém MATLAB v6i vu thé v& tinh todn ma tran dé 1ap trinh.

Ghi chii: Céch tinh trén la tinh chinh x4c. Ngoai ra ciing c6 thé tinh gin ding bang cich coi
dién 4p niit trude sy cb déu bang nhau va bing 1.

4.ViDU
Cho mang dién 8 nit ¢6 so dd nhu hinh 5.

1
——

+

-

Hinh 5. So dd mdt sgi cua luéi vi du

S4 liéu may phat va phu tai dwoc cho trong bang 1.

Bang 1

STT | Ma Bién | Goéc Tai M4y phat Tu dién

nut nat do6 ap ap Mw Myvar Mw Myar Qmin | Qmax tinh
1 1 1,08 0 53 30 0 0 0 0 0
2 0 1 0 70 25 0 0 0 0 0
3 2 1,06 0 20 10,2 60 0 -40 50 0
4 0 1 0 40 15 0 0 0 0 0
5 0 1 0 35 20 0 0 0 0 0
6 2 1,06 0 25 11 60 0 -30 50 0
7 0 1 0 10 5,5 0 0 0 0 0
8 0 1 0 27 9 0 0 0 0 0
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May phat 1 la may phat can bang c6 dién 4p 1,08.£0°, méy phat 3 va 6 c6 dién ap la 1,06 va
1,06. Gia tri dau ctia cac thanh cdi phu tai cho bang 1. Ky hiéu thanh cai cén bang 1a 1, thanh cai
méy phat 13 2 va thanh cai phy tai la 0. TAt ca may phét déu co trung tinh n6i dat.

S4 liéu dién tro va di'én khang thir tu thudn va khong cua cac nhanh dugc c’ho trong bang 2
tinh bang don vi tuong ddi trén co ban la 100 MVA. Dung dén c4c nhanh gi thiét bang 0.

Bang 2
Tir nit Dén nit R X %o B
1 2 0,05 0,2 0,4 0
2 3 0,07 0,3 0,67 0
1 5 0,06 0,25 0,7 0
1 4 0,05 0,15 0,42 0
2 5 0,03 0,3 0,73 0
3 5 0,08 0,2 0,63 0
4 6 0,06 0,23 0,49 0
5 7 0,07 0,28 0,62 0
6 7 0,06 0,25 0,6 0
7 8 0,06 0,18 0,52 0
3 8 0,05 0,24 0,48 0
1 0 0 0,16 0,05 0
3 0 0 0,13 0,16 0
6 0 0 0,15 0,17 0

Chuong trinh tinh su cb ddng thoi duge viét dé tinh toan anh hudng cia 2 su c¢b cing lac so
v6i su ¢d ngan mach tai mot diém. Piém ngan mach xét 1a diém giita dudng diy 3-8 con diem sy

cb thir hai xay ra hoic 1a ciing tai diém gifta day 3-8 hogc 1a tai mot diém trén dudong day khac,
vi du diém giira ciia day 5-7. Diém ngin mach 1 c6 thé 12 ngan mach mot pha hay hai pha cham

dat va diém sw c6 2 ¢6 thé 14 ngn hay hd mach mét pha hay hai pha cham dét. T4t ca cac tong
tré cham dat déu bang 0.
Giai: So dd thir tu thuan va khong cia mang nhu hinh 6.

) .AL’, 3
1 : . _ .
016 0,05+j0,2 ‘|' 00703 3 0.3 L pos+j04 _]— 0,07+0,67 [ 3
@E 0,140 0,05 0.140.73 016
0,05+0,15 0,08+0,23 4 |005+j0.42 0,08+0,63
» S5 5
LR 0,05+{0.4%
0,06+0,23 0,054{0.24 0064049 _
0,07+i0,2% 0,07+j0,62
jols ¢ . 5 ?
= ] , .
TJ ! 5 006406 T T 0,06+0,52 a_l
0,06+{0,25 0,06+{0,18 jorl] | |
a) b)

Hinh 6. a) So d twong dwong thir ty thun; b) So dd twong dwong thir tw khong
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Tir cac s6 liéu di cho, ta co bang két qué sau. Trong d6, may cit 1 va 2 1a hai mdy cit & hai
dau duong day 3-8 (may cit 1 & dau 3, may cit 2 & ddu 8):

Loai sur c6 Dong méy cét 1 (dvtd) Dong may cit 2 (dvtd)
stt [((1), (2):chi s0 dudmg day bi sy
cb) a b c a b ¢

1 (1) ngén a- ngén a 3,8180 0,3169 0,1787 1,1690 0,2354 0,1519
2 (1) hé a-ngn a 0,0000 0,4044 0,1046 1,4571 0,4044 0,1046
3 (2) ngén a- ngéin a 3,5665 0,2537 0,1833 0,4178 0,2537 0,1833
4 (2) ngén a-ngfin b 4,3416 4,3954 0,2493 1,3713 1,5112 0,1678
5 (1) hér b-ngén a 3,8690 0,0000 0,0938 1,1296 0,0000 0,0938
6 (2) ngén a- ngiin be 4,0866 0,9686 0,9566 1,1865 - | 0,9686 0,9566
7 (1) ngéin ab-ngén ab 4,3417 4,3960 0,2493 1,3714 1,5112 0,1678
8 (1) h& ab-ngén ab - 0,0000 0,0000 0,2048 1,6351 1,7803 1,5841
9 (1) ngén ab-ngin ¢ 4,6852 4,6852 4,6846 1,5840 1,5840 1,5841
10 (2) ngén ab-ngfn ab 3,9613 3,9774 0,2021 0,4515 0,5579 0,2021
11 (2) ngéin ab-ngén be 4,5296 4,2122 0,9120 0,6344 1,4655 0,1988
12 (2) ngéin ab-ngén a 4,0670 4,5023 0,1988 0,6344 1,4655 0,1988
13 (2) ngéin ab- hd a 4,7347 4,7822 0,2653 1,1532 1,4724 0,2653
14 (2) ngén ab-ngén ¢ 4,5240 4,6028 0,7995 1,3771 1,4992 0,7995

Nhan xét: Tir bang két qua nhan the”iy:

So véi dong qua may cit khi ngin mach tai mdt diém:

- Khi sy c6 dut ddy gdy hé va ngin mach, dong qua méy cét & phia ngén mach tang lén.

- Khi ngan mach trén mét dudng diy ma néu c6 xay ra ngén mach trén duong day khac &
cung pha thi dong qua may cat giam,

- Khi ngén mach trén mot duong ddy ma néu ¢ xay ra ngin mach trén duong day khac &
khéc pha thi dong qua méy cit ting.

- Khi ¢6 ngan mach trén mét duong ddy ma c6 hé mach trén dudng day khac & cling pha thi
dong qua méy cit ting,

5.KET LUAN

Tir cac phén tich ¢ trén thay ring su c¢b ddng thoi ¢6 anh huorng dén dong ngén mach. N6 c6
thé lam tang hay giam dong ngan mach.Do xic sut Xdy ra su cO ddng thoi nho nén cdc sach,tai
liéu da cong b6 thudng it d& cép dén,tuy nhién véi két qua tinh toan trén trong mét sé trudng hop
va cdc diém trong hé thdng cén quan tim va tinh toan truéc dé dam bao hé théng ro le luén lam

viéc dung.
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SIMULTANOUS FAULTS CALCULATIONS USING TWO-PORT NETWORKS

Nguyen Hoang Viet, Nguyen Ngoc An
University of Technology, VNU-HCM

ABSTRACT: The simultanous faults are the faults which rarely occur in a practical
power system. Anyway, it doesn’t mean that they will never occur even though their probability
is very low. In order to have a better view of power system status, we should also consider them.

This paper will analysis the problem of two simultanous faults by using two-port networks.
We will also display the steps to solve the general problem, in which, determining the bus
impedance matrix is a very importance step. Then from that we can apply compuler (for
example, MATLAB software) to solve the problem efficiently.
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