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PHUONG PHAP XAY DYNG SO DO NOI BIEN TO!I UU VOI SY
HO TRQ CUA VI TiNH

TRAN QUANG KHANH
1. DPAT VAN DE

So d6 ndi dién ¢6 anh hudng tryc tiép dén céc chi tiéu kinh té ki thudt cha ca mang dién, vi
vay viéc lya chon so db néi dién hop li ¢6 y nghia hét sirc to 16m trong vi¢e quy hoach va thiét ké
cung cap dién. Trong céc nghién ciru vé so d6 ndi dién t0t uu phin lom cac tic gla chi dya trén
¢o 50 t0i vu hinh hoc, ma chura xét dén cac dic diém truyén tai dién nang Trong so cac phuong
phap xdy dung so db ndi dién t6i wu da biét nhu phuong phap tim «cdy bao trim nho nhét,
phuong phap graph, thuft toan tim diém phu vv chi xac dinh duoc so d 10i ru dudi goe d6 hinh
hoc. O déy ngudi ta ap dung phép “dé quy”, tirc 1a sir dung nhimg qui tic Xay dung clu triic
perc tap bang céu tric don gian, hay ndi ngugc lai thi 13 dung cdu tric don gian dé thye hién
cau tric phire tap.

Hai thuidt toan duoc ap dung phd bién Ia thuit toan Prim va thudt toan Kruskal. Theo cac
thudt toan nay, ngudi ta xay dung mot cay bao triim nhé nhat, @ mai bude tinh ngudi ta chon va
bo sung vao cdy mét canh ¢6 trong s6 nho nhét ¢6 thé. Mat sé phuong phap khéc nhu phuong
phap can va nhanh, phuong phap vén tai md réng, phuong phap quy hoach s6 nguyén, phuong
phap hé s6 phuong an v.v.. . déu ddi hoi cac thuat toan khé phirc tap, khéi lrgng tinh todn nhleu
va doi khi rat khé ap dung trong dleu kién cu thé ciia mang dién, chinh vi thé ma trong thuc té
tinh toan khi Iya chon cac so do t6i uu cac phuong an so sanh thudng chi dugce vach ra mét cach
cam tinh, diéu d6 lam cho 1&i giai thiéu chinh xac, din dén nhimg thiét hai 1ém vé kinh & va ki
thudt cho hé théng dién néi riéng va cho nén kinh té no6i chung, Viée nghién ciru tim ra cac giai
phap thich hgp dé khic phuc nhitng ton tai trén 1a mdt van dé hét sirc thiét thyc. Trong bai v1ét
nay ching t6i sé gidi thiéu mot so két qua nghién ciru phuong phap xdy dyng so 46 ndi dién tdi
wru dua trén sy phén tich kinh té - ki thuat, két hop véi su t6i wu hoa trén phuorng dién hinh hoc.

2. XAY DUNG PHUONG PHAP

Nhu di biét, viéc cung cép dién cho mét diém tai bat ky doi hoi nhimg chi phi cho vi¢c xay
dimg cac dudng diy mdi, dong thoi néu diém déu dién duoc Iy tir mang dién ¢4 san thi cin phai
¢6 thém nhitng chi phi ning cap mang dién cii cho phu hop véi phu tai tinh todn cia toan mang.
Viéc ndi diém tai j vao diém ddu dién i cén ¢6 chi phi truyén tai dién nang Z; tir i dén j, gid tri
nay dugce xac dinh theo biéu thic

Z, =g lij ) (N
trong do: cJ-,Suét chi phi quy dbi cho truyén tai dién ning cung cép cho diém tai j; I - Khoang
cach gira diém i va diém j.

Khi dién) tai j da duoc déu vao mang dién thi phuy tai trong mang s& tang hon so vdi truée
do, bai vay dé khong lam anh hudng dén tinh kinh té - k7 thuét cia mang dién can phai ¢6 thém
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mot chi phi phu dé tang cudmg kha nang truyén téi ciia mang dién cu, noi diém tai moi j duoc
dau vao, lugng chi phi ndy dugce xac dinh theo biéu thire:

Zr = (Civj- &) Loi ; 2)
trong d6: ¢y - Suit chi phi quy doi g v&i phu tai cla cac diém i +j; ¢; - Suét chi phi quy déi
ctia mang dién da co trude do; Lo - La chiéu dai (theo dudng day) tir ngudn dién ban dau cho
dén diém diu dién i.

Téng chi phi tinh toan cén thiét dé ndi dién tir diém ndi i dén diém tai j s& 1a Z;
Zi=Z\+Zy= ¢y lj+ (Cij - ¢) Loy = min. (3)
Nhur vay;viée xac dinh so db ndi dién duge tién hanh theo tirng budc ti vu v&i chi phi &
mon bude 1a Z; xac dinh tir biéu thire (3). Théng thudmg gi tri suét chi phi quy déi ¢; dugc cho
san trong cdc so tay thiét ké dudi dang cac dudmg cong chi phi phu thudc vao dong dién truyén
tai va ma hiéu day din. Trong trudng hop khéng ¢6 ) tay thiét ké thi co thé xay dung céc

dudng cong chi phi tinh toan phu thude vao diéu kién cu thé img voi cac md hiéu diy dén khac
nhau trén co sé& biéu thire sau

Z =p.V + 3R 1.5 107 d/km 4

V- von dau tu, d/km; p — hé sb tinh dén hiéu qua sir dung vén déu tu va khau hao thiét bi, p =

e+ Ky @ ~ h%”: sb tiéu chudn sur dung hiéu qué von diu tir; ki, — hé s6 khéu hao thiét bi; R- dién
tror cua | km dédy din, Q; 1 - thai gian hao ton cong suit cuc dai, h; I- dong dién chay trén du‘ong
dély, A; ca- gia thanh dién nang tén thit, d/kWh.

Hoanh d6 cua diém giao nhau gitra hai dudng cong ké nhau chinh la gia tr| dong di¢negidi
han Ly, Néu dong phu tai I6n hon Ly, thi dung day din co tlet dién F nho s& kinh té hon so vai
diy dan c6 tiét dién 1én va ngugc lai. Tic 1a khoang kinh té cha duong day 1a khoang phy tai ma
dudmg cong chi phi di thip nhét.

Nhur vay dé xac dinh sudt chi phi quy dbi cia dudng day ta chi viée dua vao gia tri dong
dién dong ké mot duang thing vudng goc voi tryc hoanh, tung d6 cia diém gip nhau giita
dudng thang nay vdi dudng cong ddu tién s& chinh 1a gia tri chi phi quy d6i can tim. Bai todn
xdy dung so d6 ndi dién toi uu duge thuc hién theo timg budc ndi tdi wru. Cac budc tinh duoc lap
lai nhiéu 1an phu thudc vao sb lugng diém tai. Trinh tu xdy dung so dd nhu sau:

- Trude hét dua theo toa d6 cac diém tai dé xac dinh vi tri cua tram bién 4p theo cic biéu
therc.

Fad

Z":x,l, Zy. ;

. | . .
X__f_.___’ e i

> ZI

trong do: X, Y —toa d cua tram bién ap; x;, y; -toa 49 diém tai thi i; 1, - dong dién truyén tai cua
diém tai thir 1.

(5)

- Xac dinh khoang céch gitra cic diém tai theo biéu thic

=0, =X, +(, -y, (6)

khoang cach [;; cling co thé do truc tiép trén thuc dia phu thudc vao vi tri va so dd thue té.

- Theo biéu d6 cac duong cong chi phi tinh toan xac dinh cac gia tri ¢;;
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- Theo biéu thuc (3) xac dinh chi phi tinh toan Z;, bat dau tir ngudn dién 0 (g voi cac
diém tai.

- Chon gid tri nho nhét trong sb cac gla tri Z(JJ vira xdc dinh, gia sir Zgs = min, ta ndi diém 4
vai ngudn 0, lic nay diém tai 4 tré thanh goc ndi.

- Tlep theo Iay diém 4 lam gbc xac dinh céc gié trj Zy; dbi véi cac diém tai con lai. Chon gia
tn nhé nhat trong s0 cac gla tri Zy; va Zy; con lai & bude trude, gia sir trong 50 d6 Zy3 nhod nhét ta
nbi dlem 3 vai gbe 4 va tiép tuc xac dinh cac gia tri Z3J Bai toan duoc ldp lai nhu vy cho dén
khi tt ca cac diém tai déu dugc ndi vao mang. Céc gia tri clia Zijco thé biéu thj trong bang 1.

Sau khi so bd xac dinh dugc so dd ndi tdi uu ta ap dung phuong phap thuat toan tim diém
phu dé hiéu chinh so do sao cho ¢6 do dai nho nhit bang céch xir li cac goc nhon (theo hudng tir
nguon) Mubn vy ta cén tim tim dudmg tron ndi tlep tam gidc cd goc can hi¢u chinh va n6i tam
hinh tron nay véi cac dinh cia tam giac. Nhir vay so d6 tim dugc vira tbi uu dudi goc do truyén
tai dién nang vira t6i ru dudi goc dd hinh hoc. Phin mém gidi bai toan dugce xay dung vai su trg
gitp ciia ngdn ngir 1ap trinh Visual Basic. Luu db thuat giai duge thé hién trén hinh 2 va giao
dién ctia chuong trinh duge thé hién trén hinh 3.

Bang 1. Gia tri chi phi Z;; qua cac budc tinh

1 1 2 3 4 n
#» 0 Zm 202 Zo3 204 = lTliI'l Z()n
4 Za Zy Zs3=min - Lia
3 Z31 232 - - Zln
2 a B
y o - 3 y 2 3 y 2 , 3
4
o .5 .:(1 ts .;ﬂli.. 5
1 1 L
6 < "6 X 6 X
a) b) c)
a 2o 2
y| 2 3 y 3 y 3
4 4
5 5 5
1 1 l
6 X 6 X 6 X
d) e) fy

Hinh 1. Trinh ty xay dung so d ndi dién t6i uu (tir budce a dén budc f)
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Nhap céc chi tiéu chung:
T, P, Un> Cay B, kkh

*

L Xdce dinh chl phiZ;

| Nhidp sb diém tai: ndt |

[ Tim chi phl Zij min |

Nbi diém taiivaonutj |

Hink 2. Luu db thust giai bai toan xay dung so a6 nbi dién tdi vu

Nhép thdng sO diém tai i: |
. toa dd x;, y;, dong dién |,

¥
| Xac dinh toa dd tim tai x,, y,

i(—-

3. BAI TOAN UNG DUNG
Trén co s& li thuyét da trinh bay ching ta tién hanh xdy dyng so dd ndi dién tdi vu cu thé
cho ludt dién phan phdi 35 kV voi cac s6 li€u nhar sau:
Théri gian hao tdn cong suit cuc dai: T = 2150 (h); Dy dan ma hiéu AC vé&i vbn dau tr cho
trong bang 2; Sé diém tai n = 12; Gia trj dong dién va toa d6 cac diém tai cho trong bang 3;
Dién tro suat cia day dan p = 31,5 (Qmm’/ km ); Gia thanh hao tén dién nang ¢, = 650 d./kWh;

Hé sb sir dung hi¢u qua von dau tr a, =0,1; Hé sb khau hao thiét bi ky;, = 0,05.

Bang 2. Vén dau tu va suit dién tré ctia | km dwéng day 35 kV

F, mm® 35 50 70 95 120 150 185
v, 10%¢ ] 117 125 133 140 150 161 175
R.O 0,850 0,650 0,460 0,350 0,270 0,210 0,170
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Bang 3. Dong dién va toa dé cua cac diém tai

n ] 2 3 4 5 6 7 8 9 10 11 12

I, A 46,2 | 158 | 18,8 | 339 | 289 | 21.8 | 26,9 | 17.1 1 453 | 21,1 | 32,9 23,6‘

%, km 4 7,6 12 (136 74 : 106 | 158 17,8 18,8 | 22,2 | 238 | 27,6
y. km 13 11,2 13 96 | 64 | 4,2 32§ 54 1112136 74 | 9,8

v fehic nang Hnh toén  Tham s b thng  Tig gUp

Hay dung so A6 nd1 dEn 1o u

~Chc chi tidu chung -
Thid gian Fao 180 cing sult oye T (h): 2150 Giib thanh t8n thit dignning [d/xWh) 650
Didn trdt sulit duding diie 31 5 Hg 38 2% dyng hifu qud vén 28u b 01
L
CAp diln &p duing diy [kKVE 10 H& 8 khia hivo vwin dda br 0 D5
~Gi& thinh dudng day Toa 4 vd cng sult chc difm t&i
F T 1Y H —{A A A B R S T =
25 i o5 ! 1. aau S& dtidm & 1 - 13 426
] 35 : Tz : 0.850 2 Te 112 14 e
2] 50 128 ; 0550 I Ti2= ER iz 13 W
70 133 i 0.460 : I’ e ae a6 e
— a5 . 140 : o350 ! 5 ra 6a )
120 : 150 Y ozvo ! o e " s
150 ! 161 0.210 [ amo we 4z 18
- : L : T 158 2z o6
14 Q!Tiétdnén 4/10 |'IPI1 ] 178 54 171 _x
K#t gud tinh to&n
Cach né daw =S
O< >4, O< >4 2¢21.9 10, <> 13 13<-3> 2, 13<-> 3 Ac-> T4, 14<-> Hom s 38 |
5. 14<-> B O« > 35 18< » 7, 15<-> B, 9<--» 16; 168<-» 12, 16<--» 17
T ét dign cac dogn day
O =240, O- 8 185, 2- 1+ F0_ 9 30s 38 4 13=120. 13 2-95 13- 3= m
35 4-14=95. 14--5=50. 14- 6=235, 0 15= 70, 15 7=50; 15 8= 25 9-
16=95; 16 12= 35 16-- 11= 50;
T oa 8 Gac didm e iy s
13 k=11, p=11 AT NN NN AN
14 x=10.y=6 -~

» Ghi k&t qud ! In kit qud l ) Xinh to&n 1 . Thost l

10

 Hinh4.S0 db nbi dién t5i ru:
a) So d6 ndi so bd; b) So db ndi dién sau khi dugce xir i,

Két qua chay chuong trinh dugc thé hién trong cira sé “két qua tinh toan” (hinh 3). So do
ndi day so bé duoc thé hién trén hinh 4a. Trén co s¢ phén tich so d6 so by chuong trinh sé tién
hanh xir i cac tam gidc cO goc nhon la: (2-3-4); (4-5-6); (0-8-7) va (9-11-12). Sau khi higu
chinh, so d6 ndi t&i wu c6 dang nhur hinh 4b,

C6 thé dé dang nhin thdy rang phuong phap xdy dung so dd ndi dién 1i wu kha don gian
va ¢6 d9 chinh xac cao. Viée ap dung phu'ong phap nay cho phép bé qua nhiéu phép tinh trung
gian vi vay khdi lugng tinh toan duoc giam rat nhiéu so vai cac phuong phap khac. Han ché cua

phuong phap la chi c6 thé xay dung mang dién ho, do d6 chi ap dung thich hop déi véi mang
dién phan phdi va mang dién ha ap.
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4. KET LUAN

So d6 noi dién tryc tiép lién quan dén tat ca cac tham s6 kinh t€ ki thudt cda mang dién, vi
vdy bai toan xac dinh so db ndi dién cé v nghia rat lon khong chi trong qua trinh thlet ké, xay
dung ma ngay ca qua trink vén hanh. Cac phuong phap xdy dung so d6 nbi dign ti wu thong
thuémg doi hoi nhiéu thong tin va thudt toan phirc tap do dé lam ting khéi luong tinh toan va sai
s cira bai todn.

Phuong phap xac dinh so db nbi dién tdi wu tu‘ng budc dua trén co s& phan tich chi phi quy
ddi tir goc ndi dén cac dlem tai cho phép lan lugt ndi cac diém tai véi ngudn dién ing véi chi phi
thdp nhit ma khong cén qua nhiéu budc tinh trung gian do d6 khéi lugng tinh toan dugc giam
dén mirc t6i da.

Vi su hd tro cia ngén ngir l4p trink Visual Basic, bai toan x4y dvng so d6 ndi dién téi wu
duogc giai hét sirc don gian va ¢ do chinh xac cao. Diéu d6 cho phép ap dung mét cach thuén
tién cho qué trinh quy hoach va thiét ké mang dién.
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SUMMARY

METHOD OF DESIGNING THE SCHEME OF OPTIMAL ELECTRICAL CONNECTION
WITH THE COMPUTEUR AID

The method of designing the scheme of optimal electrical connection set up basing on the
analyzing the componants of electrical transmiting cost that composes that the fisrt, the cost for
building the new line that connect directly from the connecting point to the loads , the second,
the complementary cost to upgrades the old line that links from the power source to the
connecting point. The connecting levels realized according to the minimum cost that determined
based on the comparison of the competitive solutions.

The program selving the problem accurately and quickly. The program is written by using
Visual Basic language. The scheme of optimal electrical connection step by step can apply
during the process of planning and designing the electrical network.

Dia chi: Nhdn bai ngay 22 thdang 6 nam 2006
Trudng Dai hoc Cong nghiép.
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