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BUILDING A VOLTAGE LOSS GRAPH IN THE MEDIUM VOLTAGE
POWER GRID

bang Quang Khoa,
DH Su pham Ky thudt Vinh.

ABSTRACT

In the study of the plan of medium voltage power grid, it is indispensable to take into account
the selection of optimal structure diagram of the grid, the wire section, and the wire length in
terms of the allowed voltage loss. The topic has focused on studying and building the graph of
voltage loss with the following contents: Background, reasons for building the graph of voltage
loss in the medium voltage grid, research into building a program for calculation and simulation
of the voltage loss graph on computer with the standard interface that is easy to use. The result
has shown that it is convenient and fast to solve the problem of calculation, selection section
and wire length. This also presents a new field of research, contributing to the enlargment of the
theoretical basis for planning and designing medium voltage power grid.

TOM TAT

Khi nghién citu quy hoach luoi dign trung dp, viéc lwa chon so do cau triic toi wu cua ludi,
tiét dién day, chiéu dai ddy theo diéu kién ton that dién ap cho phep la mét yéu cau khong thé
thiéu. Pé tai da tdp trung nghién ciru xdy du*ng do thi ton that dién dp véi nhwng noi dung sau:
Co so, ly do xdy du*ng do thi ton that dién ap trong ludi trung ap, nghién ciru xdy dung chuwong
trinh dé tinh todn, va mé phong dé thi ton that dién dp trén mdy tinh véi giao dién chudn dé
sur dung. Thong qua két qua nghién ciru nay, nham tao diéu kién thudn tién, nhanh chong gzaz
quyét dwoc van de tinh toan, lya chon tiét di¢n va chiéu dai day. Bong thoi, viéc nghién ciru
xdy dung do thi ton that dién dp nay ciing la van dé nghién civu méi gop phan mé réng co sé Iy
thuyét quy hoach, thiét ké hedi dién trung dp.

I. NOIDUNG

1. Ly do xay dung db thi ton that dién ap
lwéi dién trung ap

Ton that dién ap cua ludi dién trung ap
phu thudc vao nhiéu yéu t6 nhu dién ap dinh
mirc cta ludi, dién ap thuc té, tiét dién day,
va khoang cach truyén tai. Nhu véy, chon tiét
dién day, chiéu dai day khi quy hoach, thiét
ké theo diéu kién t6n that dién ap cho phép
hodc nguoc lai viéc kiém tra ludi dién dang
van hanh c6 dam bao chi tiéu ton that dién ap
hay khong 1a quan trong va thiét thyc.

Lu6i dién trung ap ctia chiing ta, cha yéu la
ludi dién trén khong, ton that dién ap thuong
rat 16n cho nén néu chon day dan theo mat do
kinh té dong dién j,, thi ton that dién ap s&
16n hon ton that dién ap cho phép. Trir mot

sd trudong hop, duong diy rat ngin c6 cong
sudt truyén tai khong doi, day dan chon theo
Jj,, van dam bao tép that dién 4p con lai néi
chung thi khong thé chon dugc day dan cho
hiéu qua kinh té cao nhit thoa man diéu kién
t6n that dién ap cho phép.

ba c6 nhiing cong trinh nghién cuu xay
dung d6 thi khoang chia kinh té, d thi phu
tai, d6 thi ton that cong suat, dudong cong bién
d6i theo thoi gian van hanh, ... dé 1am co so 1y
luan cho cong tac nghién ctru quy hoach, thiét
ké hé thong dién noéi chung, nhung chua co
su dau tu nghién ctru cu thé riéng biét d6i voi
ludi dién trung ap. Nhu vay, viéc tinh toan,
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xdy dung dd thi ton that dién ap trong ludi
dién trung 4p va mo phong bang may tinh méi
la nghién ctru céi riéng biét, cd nhiing 1y do va
tac dung cu thé sau day:

- Pon gian hoa, giam nhe khdi luong tinh
toan cho can bd chuyén mon khi quy hoach,
thiét ké ludi dién trung ap. Nhanh chéng
mang lai két qua tinh toan chinh xac, tranh
nham lan.

- Mb ta dugc sy bién thién cua ton that
dién ap trong ludi dién trung ap, xac dinh
dugc khoang cach truyén tai cho phép nhd
may tinh dua ra thong sd, hinh anh trén do thi.
Do do, Lam tang kha nang truc quan hoa mot
cach sinh dong, giup cho sinh vién khi hoc
tap nghién ctru van dé nay c6 himg tha hon,
va nang lyc tu duy triru tuong ciing phat trién
hon. Gop phan nang cao hiéu qua day hoc.

- Day la nghién ctru méi gop phan mé rong
co s6 1y thuyét quy hoach, thiét ké phu hop
voi ludi dién trung ap.

2. Co s& xay dung do thi ton that dién ap

Xuét phat tir biéu thic tinh t6n that dién
ap cua ludi dién:

AU - PR+0X
(1) Ut
P
< AU = —.ro.l+£.xo.l
(2) Udm Udm

bit AU =AU +AU’
3)
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Trong d6 AU’ 1a thanh phan ton that dién
ap gdy nén boi cong suat tac dung P va dién tro
r; AU’ 14 thanh phan ton that dién ap gay nén
boi cong suat phan khang Q va dién khang x,
ctia 1km duong day thay doi rat it, mac du tiét
dién ciia day dan 16n hay bé. Tri s6 nay bang:
x, =0,36 +0,42 Q/km , tri ) trung binh cua
x, =038 + 0,4 Q/km.

Y éu cau dbi vai ton that dién ap 1a phai nho
hon hodc bang ton that dién p cho phép, ddi
v6i lu6i dién trung ap thi ton that dién ap cho
phép trong ché do binh thudng vao khoang
6% +8%. Viéc kiém tra ton that dién ap duogc
thue hién nhu sau: Néu 1a duong day dién 16
don hodc kép ndi tir ngudn dén mot nut tai, thi
ton that dién ap binh thudng va su ¢ dem so
sanh tryc tiép voi cac tidu chuan. Néu duong
day dién tham gia vao so do phtrc tap hon nhu
duong day dién lién thong hay mach kin thi
phai tinh theo cic so dd nay roéi méi so véi
tiéu chuan.

Trong cong tac nghién ctru quy hoach ludi
dién trung ap, xac dinh chiéu dai duong day
g voi ton that dién ap dé thiét ké so bo cau
trac ludi hop 1y 1 can thiét.

Nhu véy, viéc kiém tra tiét dién day dan
va xéac dinh chiéu dai duong day chuyén tai
cia ludi trung ap duoc can dwa vao do thi
ton that dién ap. Do thi ton that dién ap xay
dung duogc nho cac gia tri lya chon trude nhu
S,8,U,,,P,Q, x,,latinh toan va tim ra dugc
quan h¢ AU:f(s,l).

Céc thong s6 co ban nay co gia tri nhu néu
trong bang 1.
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II. THIET KE GIAO DIEN TiNH TOAN
VA MO PHONG PO THI TON THAT
PIEN AP TRONG LUOI BIEN
TRUNG AP

1. Ung dung matlab

- Lya chon str dung ngon nglr 1ap trinh
matlab, tim hiéu ngén ngit, cach thirc lap
trinh.

- Xay dung giao dién bao gdm cac 6 nhap
liéu: Loai day, dién ap trung 4p, chiéu dai
duong day, cong sudt tac dung, cong suét
phan khang; nut 4n, do thi.

- Xay dyng bai toan tinh ton that dién ap:
Tim hiéu cong thirc tinh toan, xay dung giao
dién phu hop véi yéu cau bai toan, ky thuat va
tham my. Hoan thién cac dong 1énh va kiém
tra.

- bong goi chuong trinh.

Viéc tinh toan ton that dién ap va xay dung
dd thi ton that dién ap da duoc cong nghé hoa
bang may tinh. Nguoi nghién ctru quy hoach
thiét ké, hodc kiém tra chi viéc nhap thong s6
dé str dung, phan mém s& tinh toan va cho két
qua ngay.

2. Giao dién tinh toan va moé phéng

Két qua tmg dung matlab & day 1a da xay
dung dugc giao dién tinh todn phu hop cho
ludi dién trung 4p. Sau day 1a vi du tinh toan
va mo phong dd thi ton that dién ap: Chon
day dan AC70, U, = 10kV, U% = 6%, P=
1000W, Q =500 VA, 1 = 15km. Sau khi nhap
cac s6 liéu, 4n OK ta nhanh chong nhan duoc
ton that cho phép AU, = 600V, ton that dién
ap thuc t¢ AU =959.25 V, chiéu dai duong
day cho phép 1 = 9,38km, xem hinh 1.

Néu ta chon day AC95, thi chiéu dai cho
phép I = 11,9%km, ton that dién 4p thyc té la
AU =765V xem hinh 2.



Ion that dien ap

D6 thi ton that dién ap

Tap Chi Khoa Hoc Gido Duc Ky Thudt, 56 16(2010)

BPai Hoc Sur Pham Ky Thuat Tp Ho6 Chi Minh

1000
500
500
700
600
£00
400
300 ;
3 e s -
e e .
0 i
0 10 15
Chieu dai duong day
Loai day Bignap I 0 'I'6n that dién ap 0
ACT0 v [t ~ 1000 w 500 WA 45925 W 048
u% U cho phép Chieu dai dudng day I cho phép H0
& §00 15 km ‘ (a4 ‘ 93523 km 0.3339
Hinh 1.
LN . ~ T LY -~
Do thi ton that dién ap
500 |
) .5 o .
B0
S O .
= ; ;
o . .
= : :
S ———————- e T b .
£ : :
c 1 1
1 R, e T -
11 ) S e .
1 Bomon oo .
D i
0 10 15
Chieu dai duong day
Loai day Bién ap p 0 'L'én that dién ap 0
AC-95 v | ok v 1000 w 500 VA, 756 v 0.3
u% U cho phép Chiéu dai dusng day I cho phép &
& 00 13 km 118043 km 0.348

Hinh 2

71



Trong Ludi Dién Trong Ludi Dién Trung Ap

DO thi ton that dién ap nhu trén cac hinh 1
va hinh 2, dugc xdy dung ddi v6i nhing gia
tri khac nhau cua tiét dién day dén, chiéu dai
day, cong suit,...; Pac trung cho céc khoang
cach truyén tai cho phép theo diéu kién ton
that cho phép trong ludi dién trung ap, phu
hop v6i cac cip dién ap hién dang sir dung &
Viét Nam la 6kV, 10kV, 22kV va 35kV. Véi
giao dién dep va dé sir dung.

III. KET LUAN

Xay dyung dugc dd thi ton that dién ap 1a
mot nghién ctru méi cé tinh tryc quan manh,
g6p phan nang cao hiéu qua day hoc. La co s&
dé mé rong 1y thuyét quy hoach, thiét ké luéi
dién trung ap, thé hién rd moi quan h¢ ban
cht va su phu thudc gitra cac yéu tb tiét dién
(loai day), chiéu dai truyén tai cho phép cua
duong day, ton that dién ap.

Ung dung matlab dé xay dung giao dién
tinh toan ton that dién ap, chon day dan, xac
dinh duoc chiéu dai truyén tai cho phép da co
tac dung 16n cho viéc tinh toan nhanh, giam
khéi luong tinh toan khi quy hoach, thiét ké
ludi dién trung ap.
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