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QUY HOACH LUOI TRUYEN TAI CO XET DEN KHA NANG QUA
TAI BANG PHUONG PHAP THU HEP TUNG BUOC

NGUYEN LAN TRANG, NGUYEN QUANG MINH
I. PAT VAN PE

Quy hoach phat trién hé thng dién trong tuong lai la mot nhiém vu rat quan trong cua
ngudi 1ap ké hoach va thiét ké cung cip dién. Cung v6i su phat trién cta cudc séng, nhu cau sir
dung ning luong dién ting 1én thi yéu ciu dit ra dbi v6i nhitng nha hoach dinh chién lugc lai
cang kho khan hon. Mang luéi dién ngay cang phat trién doi hoi phai c6 mot thuat toan xac dinh
cau tric ti wu mot cach hidu qua hon. Thuét toan nhanh va can c6 mot nhugc diém 16n 1a chi
xét cho mot h¢ théng méi hoan toan. Diéu d6 doi khi khong thich hop cho viéc mé rong t6i wu
lu6i truyén tai. Thudt toan duoc trinh bay dudi day khac phuc duge nhuge diém do. N6 cho phép
xac dinh dugc cau tric toi uu cua ludi truyén tai ngay ca khi ¢ sy phat trién tir mot ludi truyén
tai da ton tai.

II. CO SO TOAN HQC CUA PHUONG PHAP

V6i qua trinh quy hoach cho luéi dién truyén tai ta c6 nhfrng gia thiét sau:

Céc nit ngudn va nat tai trong mang dién c6 cung mot cp dién ap. Tuc 14 ta bo qua anh
hudng cua cic may bién ap ting va ha 4p; Dién tro duong day cao ap co the bd qua vi né nho
hon theq so vo1 dién khang tuong tmg; Bo qua ton that dién ap va cong suat, lay dién ap tai cac
nat déu bang 1 (don vi tuong doi).

1. Phuong phap thu hep dan

Trong qua trinh quy hoach ngén han hodc dai han, mang lugi dién hién co s& c6 nhiing
thay d6i va mo rong, bao gom nhiing nha may dién méi va nhiing trung tam phu tai méi. Khi 6
viéc tim ra mdt cau trac t6i wu cho mang dién méi trén co s¢ mang dién hién c6 dugc mo rong
s& 1a mot van d¢ cép thiét. Mot trong nhing phuwong phap dé tim dugc 10 giai cho bai toan trén
d6 14 phuong phap “thu hep 1an luot ”

Chién luoc ciia phuong phap thu hep 1an luot nhu sau: Dau tién tao nén mot ludi gia bao
gém toan b ludi ban dau, nhimg nut doc 1ap (gém nhitng nit nguon va tai dy kién dua vao hé
thdng) va nhimng dudng diy cin thém vao (nhiing duong diy nay 1a nhiing duong day n01 gitra
cac nit dd co véi cac nat du kién dwa vao va c6 ca nhiimg dudng déy noi cac nut co san voi
nhau). Dya trén co s nhiing dit liéu yéu ciu ciia ndm quy hoach, luéi gia d6 co thé 1a mot graph
day du (ni tit ca cac nat trong hé thong véi nhau) hodc ciing c6 thé 1a mot phwong 4n ndi day
nao d6 duoc dwa ra nhung chwa tbi wu.

Mot hé thong gia nhur thé c6 thé thira nhiéu va khong kinh té. Khi d6 ta bat dau qué trinh
“thu hep” hé théng ludi dién d6 ma van dam bao ludi dién duoc mo rong véi s6 nat mai va dam
bao tinh kinh té ki thu4t twong dbi cho phuong an duoc chon cudi cung.

Ta tién hanh phan tich phu tai trén ludi dién a0 d6, moi duong day thém vao duoc so sanh
va sdp xép thir ty trén co s& tinh hiéu qua cua hé thong va dudng day. Nhimmg duong ddy c6 hiéu
qué thip nhét s& 1an lugt bi loai khéi hé thong cho téi khi khong con duong day nao co thé bi
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loai thém. Khi d6 c6 thé néi, viéc loai thém bt ki duong day nao s€ lam h¢ théng bi qua tai hodc
bi vi pham cac rang bugc ki thuat.
Phuong phap thu hep lan lugt dénh gia lién tiép hiéu qua ciia mt duong day trong hé thong

nho vao gia tri dong cong suét truyén tai. Do c6 tinh den cac yéu t6 dong cong suit truyén tai
trén dudng diy va yéu t6 du tu nén ta c6 dinh nghia vé hé sb hiéu qua cia duong dy nhu sau:

P,
EL = L2 Le Se
C;
trong d6 P; 1a dong cong suat trén dudng day L, duoc tinh theo cong thic:
0.-0.
p, =P, =—_7 (xem[2], trang 380).
y X..

g
A ax 1 \ —n _ .. —
Néu dat B, = va ¢=6,-0, taco: PL BL.¢
ij
0;; 0;: Goc trang thai tai nat i,j twong Umg (goc dién ap); Xj: dién khang nhanh duong day ij;
Cy. chinh 1a chi phi x8y dung duong day L.

DPbi vOi mang dién cung mot cép dién ap va cdc loai ddy la nhu nhau thi chi phi duong day
ti 1¢ véi chiéu dai duong day, khi d6 de so sénh tinh hi¢u qué cua duong day ta co thé lay CL =L

S.: 1a tap hop cac duong dy thém vao hé thong.

Khi dan dén loai bo cac duong day co tinh hiéu qua thép di, van phai giir lai mot s6 dudng
day tuy c6 hi€u qua thap nhung c6 anh huong 16n t6i hé thong hodc t6i nhimg dudng déy khac.
Nhitng duong day nay co6 thé chia lam hai loai:

- Nhimg duong day ma néu loai ching di s& 1am mat lién két trong hé théng hodc lam mat
on dinh cua hé thong;

- Nhimg duong day ma néq loai ching di s& 1am duong day khac qué tai hodc 1am ting ton
that dién ap 16n nhat trong hé thong.

Khi da loai bo dugc nhimg dudng déy khong can thiét cuia mot phuong an di day nao do
hodc cua ca mot graph cua h¢ théng mé rong thi ta s& thu duoc mot phuong 4n t6i wu cudi cing
thoa mén cdc yéu cau dat ra cta qua trinh quy hoach. Phuong phap chon duong day hiéu qua noi
trén chi dung d¢ loai bo di cac dudong day thém vao, nhiing dudng day ban dau cua h¢ thong phai
duogc gilr nguyén (xem hinh 1). Cac budc cua thudt toan nhu sau:

Bue I: Dit liéu dau vao cia nim quy hoach t6i bao gom:

- So d6 ludi dién can mé rong nhung chua tdi uu.

- Cong suét nut tai, cong suit nit ngudn.

- Théng s6 cua cac dudng diy c6 sin va thém vao.

- Gi6i han truyén tai ciia cic dudng day.

Bmﬁ”c 2: Lap ma tran téng tré nat Z duoc thiét 13p 1a nghich ddo cua ma tran téng dan hoic
duoc thiét 1ap bang phuong phap dong nhanh.

Budre 3: Tinh vecto trang thai 8 dung biéu thirc

[6] =[Z]. [Pn ]

P,: Vecto cong sudt nut cap (n x 1); Z: ma tran tong trd cua ludi dién.
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Dit liéu ddu vao

I

Lap ma tran téng trd nit Z cho ludi gia
Tinh cac vecto trang théi 0

v

‘ > Tinh ciac dong cong sudt nhanh

v

Tinh céc chi s6 hiéu qua cua nhiing dudng
day thém vao. Sip xép theo thit tu ting dan
L=12.)

O OBNONIONO

Hiéu chinh ma
tran téng tré Z ¢

Bo6 duong day thit L, hiéu chinh lai 6 <

He thong c6 bi qua tai
hay mat lién két
khong?

Gilr lai dudng day thit L, phuc hdi lai vecto 0 @

' O,

Di kiém tra tt ca cac dudng day ? L=L+I1
< a kiém tra tét ca cac g day N

Chua
¢ R6i

In két qua, STOP

Hinh 1. So d6 khdi cua thuat toan
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Buée 4: Xéac dinh cac dong cong suit nhanh ding cong thirc:
_6,-9,
i
Xjj : Dién khéng ctia duong day ndi niit i va nit j
Bude 5: Sap xep cac duo‘ng (day thém vao theo thur tu tinh hi¢u qua tang dan dé phan tich va

loai ra duong ddy co hiéu qua thip nhat.

Buoc 6: Viéc loai ra duorng day thu L la mot buoc thu. Theo do, vecto trang thai 6 duoc
cap nhat ma khong can phai hi€u chinh ma tran tong tro cua hg thong ma budc 7 dang xet.

o 1=le]+[r6]=[o1+ 5, Yo

[o)=le]+ 56,0, x, —x,

L7 ni n | (nx1)
trong do:

-1
— X Y X

_ T _
X = e Xe =x; TX, X Xy

B =

X Pién khang trén dudng day thir k bi loai bo di ndi giita niit i va niit j (x,= Xox.1)

Trong qué trinh higu chinh, néu B, trd thanh vo han trong biéu thuc trén, tuc 1a —x, + y, = 0,
thi vi€éc loai duong day thu k ra s& gay mat lién két trong h¢ thong, khi d6 duong day s€ khong
duogc loai bo. Ta cling co thé ap dung thuét todn kiém tra tinh lién thong (lién két) trong mang
dién dé xac dinh viéc cat bo duong day nao do c¢6 lam hé thong mat lién két khong. Tuc 1a doi
voi nat tai thi phai c6 dong cong suat truyen tdi, néu khong tirc 1a h¢ thong s€ mat lién két.

Nguoc lai dong céng suat nhanh s& duoc tinh lai tir vecto 0 da hi¢u chinh theo cong thirc

0 =0+A0=0+p, Xe, ¢,
va kiém tra qua tai nho biéu thirc

B|<P,

trong d6 Py 1a dong cong suat truyén trén duong day k, chinh 13 Pj. Pk la kha nang tai ciia
duong day k. Kha ning tai duong day k co thé duoc xdc dinh ngay tir dau khi xay dung duong
day. Phu thudc vao loai day, di€u kién 6n dinh dong va 6n dinh nhiét...

Bude 7: Quyét dinh duorng day thu k can dugc loai bo, chi co ma tran tong tro can phai
higu chinh do vecto trang thai moi va cac dong cong sudt nhanh da duoc tinh truoc (bu’O’C 10).

_ Nguoc lai, néu khdi 7 quyet dinh duong day k can phal gitr lai, ma tran tong tro can duoc
giu nguyén va vecto trang thai phal duoc phuc hoéi nhu truoc khi loai duong day k di (budce 8);
sau do tién hanh phan tich trén cac cac duong day khac.
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Chii y: V6i nhiing gia thiét ctia co s& 1i thuyét. Mot hé thong ¢6 (n + 1) ndt ta s& chon mot
nit co s vdi goc trang thdi ctia nit d6 12 0. Do d6 cdp clia ma tran t6ng trg 1a (n X n).

Qué trinh thu hep so d0 ludi dién s& két thuc khi khong con duong day nao cé thé loai bo di
dugc. Lic d6 ta thu duge ludi dién toi wru so voi phuong an ludi dién ban dau dwa ra. Hé thong
dién sau khi thu hep van dam bao lién két va khong bi qua tai, dam bao kinh té hon so véi so d6
ban dau.

2. Vi du minh hoa

Str dung sb liéu hé thong dién 220 kV mién Bic nim 2004 gdm 30 niit va 36 duong day
(dudng nét lién trong hinh 2) 1am co so. Dén mua mua ndm 2007 hé thong dd dugc bd sung 6
nat va cong sut tai & cac nat cii cling da thay d6i. Dua theo vi tri dia li, truc giac va kinh nghiém
dé bd sung thém mot sb dudng diy moi c6 kha ning phai thém vao dé dam bao cung cip dién
cho cac phu tai. Cé thé thém rat nhiéu duong day méi, mic du ching co6 thé thira va khong kinh
té. Dung chuong trinh 14p theo thuat toan da trinh bay & trén dé tinh toan cit bot cac duong day
kém higu qua. Két qua 1a sau khi thém véao 28 dudng day thi chwong trinh d cho ta biét can loai
b6t 18 dudng day, chi can giir lai 10 duong day. So dd cudi cung ciing trang v6i két qua khi quy
hoach bang cac phwong phap khéc (hinh 3).

III. KET LUAN

Phuong phép Thu hep tirng bude 1a mot cong cu rit tot dé quy hoach mé rong ludi dién. N6
khic phyc dugc nhiing nhugc diém ciia phwong phép Nhdnh va cdn. Tuy nhién sau khi da c6 két
qua can phai xét thém yéu té do tin ciy cung cip dién dé quyét dinh sb 16 cua mdi duong day
cling nhu diéu kién dja chét noi c6 dudng day di qua. Vi du duong day di cit qua mot con song
16n thi can xét thém chi phi dé vuot song. Cac két qua tinh toan 14 thich hop cho luéi dién 220
kV tr¢ lén.
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SUMMARY

PLANNING & EXPANDING TRANSMISSION NETWORK USING A SUCCESSIVE
BACKWARD METHOD

When implementing the short or long term network planning, the existing network will be
changed and expanded. A Successive backward method presented in this paper can be used to
find the optimal structure of the network. The algorithm of this method is as the followings: At
the beginning, lines connected between the existing buses with the new ones will be added to the
network. After that the effect of every new line in the system will be assessed by the amount of
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power transmitted on it. For the high voltage network, ignoring the thermal loss, the new line
with the highest rate of the transmitted power over the invested fund will be considered as the
most effective one. When successively eliminating the lines with the lower effectiveness, we
must keep some lines that may have a relatively low effectiveness but hold a great influence on
the system or other lines. The process will be stopped when no more lines can be singled out to
be eliminated.
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