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‘SO SANH HAI PHUONG PHAP TINH TU TRUONG
CUA PUONG DAY TRUYEN TATDIEN

Hoang Viét- Vii Phan Td.
Pai hoc Bdach Khoa Tp.HCM
(Bai nhan ngay 25 thdng 04 nam 2001, hoan chinh stra chita ngdy 23 thdng 05 ndm 2001)

* TOM TAT ,

Bai bdo trinh bay hai phitong phdp tinh ti truong cia duong day truyén tdi dién dugc
goi la phuong phdp chinh xdc va phuong phdp gén diing. Cdc két qud so sdnh hai phuong phdp
duoc thuc hién trén mét s6 duong ddy 110kV cia Tp.HCM vdéi cdc dang bé' tri pha khdc nhau.

* GIOT THIEU:

Thuc trang hién nay cta Tp.HCM la fon tai cdc dudng ddy cao th€ trén khong di vao
céc khu vuc dén cu, di gin cdc dudng ddy thong tin va tram thu phat vién théng. Van dé can
dat ra & day la i trudng sinh ra bdi cdc dudng ddy cao dp nay dnh hudng dén con ngudi va
cdc tin hiéu truyén thong nhu thé€ nao va & khodng cdch nao so v6i dudng diy cao dp thi duge
coi 12 an toan? D& di vao nghién citu vin d& nay, bude dau chiing toi thic hién vige xay dung
cdc phuong phdp xdc dinh tif trudng dudng day.

Trong cong trinh trude ching t6i da xay dung phuong phédp chinh xdc tinh todn tif
trudng cta dudng day truyén tai cao 4p, siéu cao dp va cuc cao ap. Trong bai bdo nay dua
trén phuong phép gan ding dudc gidi thigu trong [4] ma ban chét clia né 12 ding mot pha
tudng tudng thay thé cho ba pha thyc t&, ching t6i phat trién ‘md rong 1én thanh dang tdng
quit hon dé c6 thé so sanh véi phuong phdp chinh xdc .

P& kiém tra muc do sai s§ gilta hai phudng phép trén, ching tdi thuc hién viée tinh
to4n so sinh véi s6 lidu thuc (& ctia mot s6 dudng day 110kV TpHCM va dudc trinh bay trong
céc do thi.

- TU TRUONG BUGNG DAY BA PHA — PHUONG PHAP CHINH XAC:
Viéc xdc dinh tif trudng dutng diy 3 pha dudc thuyc hién trén sd d6 hinh —1. Khi dé:
Thanh phén tif trudng theo trye x:

I (h,()-z h,(y)+z+2p*
g =52k | D 4 Py
e Z 2 [ Ry, Ry, W

Thanh phén tlf trudng theo truc z :

Hz3¢ = Z i [ : ! J (2)

27 () -2 +5  (he()+2+2p*) +x]

Trong d6: +k=a,b,c —cdc pha a, pha b, pha c.
+1; : 12 dong dién chay trong cédc pha [A].
+Ryy : 12 khodng cdch tit pha thit k d€n mach vong C. [m]
+ Ry : 12 khodng céch tif dnh ctda pha thi k dén mach vong C. [m]
+ hyg(y) 12 @0 treo cao cia pha k. [m]
+ %, 12 khodng cdch tif pha k d&n diém khdo sdt [m ].
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Ia a hb

C(xy.z)

B nuit dit

2p*

Anh b mit dat

Hinh-1: M6 hinh dutng diy 3 pha.
IL TU TRUGNG PUGNG DAY BA PHA — PHUONG PHAP GAN PUNG: [4]

Phuong phdp gan diing la phitong phdp tinh todn tix trudng téng hop ciia duong ddy ba
pha thite bing cdch tinh ti truimg ciia mdt pha don tudng tuong thay thé cho ba pha thuc nay.
Vi tri thich hop cia pha tudng tugng thuong dugc chon tai vi tri déi xiing ciia ciia cde pha thic
dugc mo td trén hinh 2. Vi du nhi d6i véi cdc dang bé tri ba pha ndm ngang hay ndm thdng
diing chiung ta sé chon pha tudng tugng ddt tai pha & gitia, déi véi dang ba pha ddu tam gidc
chiing ta sé chon la diém tém vong tron ngogi tiép tam gidc.

Vdi:  + Ry 12 khodng cdch tir diy din k dén diém C. [m]
+ Ry 1a khodng cdch tit 4nh diy din k 13 k* d&n diém C. [m]
+ h,(v) 1a d6 treo cao clia day k. [m]

+ x,1a khodng c4ch theo phuong ngang tit diy din k dén diém C. [m]

Ry = %2 +(hy () 2) 3)
Ry =[x + (hy () + 2+ 2p*)] )
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Z
hi( . Rik
: Y)_I_ c i B mat ddt

Mit phing d6i xitng

Anh clia bé mit dat

Hinh-2: M4 hinh thay thé& ba pha bang mét pha.
R, :khodng cich tit ddy thay th€ dén diém C. [m]
x - Khodng c4ch theo phuong ngang t¥t day thay th€ dén diém C. [m]
h(y) :Db treo cao diy thay thé. [m]
R, :Khoang céc tir 4nh clia day thay th€ dén diém C.
Ry =%’ +(h(»)~2)’ 5)

LRy =[x +(h(y)+ 2 +2p*)’ 6)
Viéc gidi gdn diing cdc phuong trinh (1) va (2) dua trén phép tinh gdn diing ciia ham da
bién [4] :
Vi du goi F(Xy, X2, Xi., Xy ) 12 mOt ham s6 theo n bién x4, X2,..., Xi.., Xn.
Biéu thitc vi phdn ham F(.) c6 dang nhu sau:

dF(.) = ol dx, + ilo dx, 4 ...+ @dx, + ...+Q€den (7
ax] ax2 i n

va biéu thifc tinh gan ding ham F(.) dudc x4c dinh nhu sau:

F(X1, X2,y Xi.s Xn ) = F(X10, X205-++» Xio..» Xno ) + dF(X10, X205-» Xi0..» Xno ) (8)

Nhu vay vé& phai cdc bidu thifc (1) va (2) c6 thé dugc biéu dién dudi dang nhuf sau:
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S LIRO-FO1=2 L. KO- LF() 9).
k k

® Xét kaF] (.) 1a thanh phan ti¥ trudng cla cdc dong dién thyc chay trong cdc diy pha.
Fi() 12 ham chita cdc tham s& Rix, Xk, hk[b(y) Fi(Ryk, Xk - hkﬁ,(y))
Va tai mot vi tri y nao d6 trén dudng day thi Ry, dude xdc dinh theo (3) chia 2 tham
s& (Xk, hep(y)). Piu nay tudng dudng véi viée chiing ta dit truc toa d§ Ox,0z tai ngay vi tri
d6. Nén dé hiéu ring trong cong thiic khai trién chiing t6i khong quan tim dén bién y vi su
dich chuyén vi trf cdc-pha chi xdy ra trong mit phiang xOz.
Theo hinh-2 khi ching ta dich chuyén day thay thé tir vi tri ¢6 tao do (x, h(y)) dén vi
tri ( Xy, hgw(y)) thi theo biéu thitc (3) s& bién thién mot lugng dudc tinh nhu sau:
OR, (x,h OR (x,h .
)y BRIy,

dRy(x,h) = (10)
ox
Pit
L LS L R (11)
ox R
on R,
Biéu thifc (10) bay gid c6 dang:
2 dB(x,h(y)) =K Ax, + Ky AR, (13)
Trong do : Axg = Xx —X (14)
Ahy = hy(y) ~h(y) _ (15)
Ap dung biéu thidc gin diing (8) chiing ta c6 : ‘
Ry (xps By (9)) = Ry (x, h(y)) + dR  (x, h(y)) (16)
> Ry = R+ K, .Ax, + K, .Ax,, (A7)

. Xét I,F,(.)1a thanh phan ti¥ trudng cda cdc dong dién dnh
Ham F,(.) chda céc tham s8 Rax, Xk , he(¥) 1 F (Ryps X5 iy (1))

Trong d6 : Ry dudc xdc dinh theo biéu thitc (4)
Tuong tu trén ta co :

Ry, ~ R, + K, Ax, +K,, Ah, (18)
Trong d6 :
KZx e 6R2(xah(y)) =i=sint9” (19)
ox R,
*
th = aRZ(xsh(y)) - h(y)+x+2p =cos@" (20)
- 8h R, |

Cudi ciing ching ta c¢6 biéu thiic gin ding dé xdc dinh tiY trudng clda dudng diy truyén tai

dién nhu sau:

Thanh phén tif trudng theo truc x:
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AR~y 2B +z+209K, ), |
. RS - R3 X
. 1 2
Hx3¢ = (2D
2 2h(y)-2)K,, 2h(»)+z+2pMK,, 1 1
+1 - 3 - ; i (e
l R R R? R
2x(h(y)—z) - 2x(h(y)+z+2p*) A
TR R’ *
'8 1 2 .
Hp= ) (22)
2w 20h(y)-z) 2h()+z+2p*) 1 1
+| — 7 e 2 + s + e Ak
L R R, R R

Thanh phén tif trudng theo truc z:

Hoyy = I, —2x.3le L 2x.I§2x +_1€_L2 A, 4] 2x.1;(m i 2x.13{2h Al @3
27 R R; RS K R; R

2

2 2 _ *
= I —2—i‘+z{;‘+_12_‘“% A, + _2x(h():) z) N 2x(h(y)+4z+2p ) A, | 24)
271' Rl R2 R1 Rz -R[ Rl

Vi
7240 120 1 , \E
A, =Ax, +Ax,e’"" +Ax e =Axa--——2—(Axb+Axc)-r]7(AxcﬂAxb) (25)
V3

A, = Ak, + Ak, e/ + Ahe!™ = A, —%(Ahb +Ah)+ j %(Ahc —Ahy)  (26)

1/- Vi DU SO SANH HAI PHUGNG PHAP TREN MOT SO DUONG DAY CAOQ AP CUA
TP.HCM:

1/- Puimg diy THU PUC -BINH TRIEU (P Thi hinh 3)
@ S& lidu thuc t€ : _
- Pién dp dinh mdc : 110kV
- Dong dién dinh mtc :610A
- Khodng cdch pha-pha :4m
- S8 mach 1
- B@ tri diy din : tam gidc déu
& S8 lidu udc hugng :
h, =16,73 m IZ
a

hb = 14,27 ITl.
he =14,27m
Ah, = 1,73m # N, 4m
-1,73m S®N
Ah, =-1,73m be ;
AX, =0

AXp =2m

AXc =-2n
h(diy thay th€) =15m

S
i

B X

Trang 89



TAP CHi PHAT TRIEN KHCN, TAP 4, S0 384/2001

2/- Priyng déy PHU LAM - BA QUEO (P8 Thi hinh 4)

Ah,
Ahh
Ah,
AX,
Axb
AX,

Sé liéu thuc té€ :

- Pién dp dinh muc
- Dong dién dinh mdc

: 110kV
:610A

- Khodng cich pha - pha :4m

- S8 mach
. 'B6 tri day din

S4 liu udc lugng :
=15m
=19m
=1lm
)
=4m
= -4m
=0
=)
=1

h(day thay th€) =15m

|
: thiing diing.
AZ

llb

®sa

3/- Puong diy PHU LAM — BA QUEO (Pé Thi hinh 5)

@

@

S3 liéu thyc t& :
- Dién dp dinh mifc : 110kV
- Dong dién dinh mifc : 610A
- Khodng cdch pha - pha :4m
- S8 mach =1
- B& tri diy din : nim ngang
S4 liéu udc luong :
h, =15m z
hy =15m A
he =15m
Ah, =0 '
Ahy -0 j, J TEEE R T eC
Ah =0
AX, =0
AXy =4m
Axc =-4m
h(day thay th&) =15m
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4/- Pugng ddy PHU LAM — CHO LON  (P6 Thj hinh 6)

i

# S6 liu thuc t& :

- Pién dp dinh mic
- Dong dién dinh mic
- Khodng cédch pha - pha

- S8 mach

- B& trf day dan
Sd liéu udc luong :

ha
hy
he
Ah,
Ahy,
Ah
AX,
AXb
AX,

15m
18,46 m
11,54 m

1 110kV
1 610A
s 4m
2

- tam gidc + thing dung . (Dang 1)

=0
=3,46m
=-3,46m
=0

=0

=0

h(ddy thay thé) =15m

5/- Puvng diy NHA BE - HIEP PHUOC (D6 Thi hinh 7)

# S6 licu thuc t& :

- Dién dp dinh mtic

- Dong dién dinh miic

- Khodng cédch pha - pha
- S& mach
- B& tri day déan

#  So liu udc luong :

h(day thay thé)= 15m

Ah,
Ahy
Ah¢
AX,
A}(b
Az,

* Két qua:

0 b,

3,5m

-3,5m R
[ ]

0

0

0 ce

: 110kV

1610 A
:3,5m
2

- thdng ding (Dang 2)
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2
S GD(x,0)
;’CX(X 0)
0
-100 X 100
S GIXx,0)
= CX(x,0)
[IDU
)
’é“ GD(x,0)
T CX(x,0)
0
- 100 ~50 0 50 100
-100 X 100
(m)

Hinh 5: B tri ba pha - nim ngang
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7
”é‘ GD(x,0)
= CX(x,0)
0 ;
- 100 ~-50 0 50 100
-100 X 100
(m)

Hinh 7: Pudng day 16 kép dang 2

Ghi chii: GD(x,z): 1a ham tinh ti trudng tong theo phuong phap gin ding.
CX(x,7): 1a ham tinh tif trudng tdng thed phuong phdp chinh xdc.
z =0 — Tif trudng cam Gng tai mit dat.

* Nhin xét:

Qua cdc dé thi hinh 3— 7 chiing ta thdy dj sai léch vé gid tri tit truomg theo hai phuong
phdp c6 thé chap nhan duge déi vdi nhiing diém khdo sdt & xa duong ddy, nhu vdi nhitng diém
ndm cdch khodng 100m ( vé hai bén dudmg day) trd lén thi mitc dj chinh xdc hoan toan tuyét
déi. Péi véi cdc dudmg déay 16 don thi tit truomg tai cdc diém ngay dudi duomg ddy (nhét la cdc
diém tai vi tri x=0) theo hai phuong phdp c6 dj chénh léch tit 1A/m dén 2,5A/m.

Trong céc do thi 3-4-5: chiing ta thdy vdi ciing cap dién dp, cing tri s& dong dinh mic,
ciing tiét dién day..nhung do thi 3 lai ¢6 bién do ti¥ trudng nhd nhit (dang bo tri tam gidc
deu). Nhu vay day chinh 12 mot bién phdp 1am gidm tif trudng cda dudng day.

Trong cdc dé thi 6-7 dg chénh léch gid tri tx truong gilta hai phiwong phdp <IA/m.
Ngoai ra viéc bd tri cdc pha ciing khong gay dnh hudng nhiéu dén bién dj ciia ti truong.
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1V/- KET LUAN:

Qua viéc nghién cifu trén, bai bdo di dat dugc mdt s& k&t qua nhu sau:

+ Phat trién hai phuong phédp xdc dinh ti trudng duding diy truyén ti 1a phuong phép
chinh xdc va gan ding trd thanh dang téng qudt dé c6 thé 14p trinh tinh cho céc cp dién 4p,
cdc dang bd tri pha khdc nhau hodc c¢6 thé tinh tai b&t ki mot vi trf ndo bén dudi va trong mot
khodng vugt cia duding day...

+ Vi€c so sdnh dugc dudc thyc hién ngay trén cdc dudng diy 110kV cda Tp.HCM.
Qua d6 ngudi doc c6 thé hoan toan chdp nhén dugc tinh don gidn cda phudng phép gin ding.

+ Tao budc khdi diu cho viée tinh todn sy dnh hudng cla dién tir trudng dudng diy
dén céc thiét bi ha th€, vién thong va trén con ngudi.

A COMPARISON OF TWO METHODS USED IN CALCULATION OF
MAGNETIC FIELD OF POWER TRANSMISSION LINES

Hoang Viet — Vu Phan Tu
ABSTRACT
This paper presents two methods to compute the magnetic field of transmission lines are called

the exact method and the approximate method. Results obtained from two methods are applyed
on 100KV lines of HCMC with some different styles.
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