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CO KHi VA CO BIEN MO

TiNH DONG BIEN RO TRONG PHAN MACH DIEN MOT cmfu‘
cun MANG DIEN MO HON HOP 0 QUH TRINH QUﬂ P&

wgh rong bai bao trudc [1]. chung 6i da trinh bay
r cac két qua nghién clru tinh toan dong dién ro
tfrong cac mang dién mo co chira cac bd bién

ddi (mang dién md hdén hop). Cac biéu thirc dugc
néu trong [1] cho phep tinh toan dong dién ro khi phat
sinh ro & phan mang trwéc bién tan, phan mang sau
bién tan va phan mach dién mot chiéu cia mot mang
dién mod hon hop & ché dd xac lap. Trong, nhiéu
tru’ong hop can phai biét rd tinh chat qua trinh qua dé
clia dong dién ro, vi du nhw khi can chon thdi gian tac
déng tré cla role bao vé ro, tinh dién lwong qua
ngwdi dé xac dinh diéu kién an toan dién giat cla
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mang,... Mac du vay, van dé nghién ctru vé dong dién
rd trong cac mang diéh mé hén hop & ché do qua
trinh qua d6 con it dwoc quan tam va cho dén nay
van chuwa co két qua nao dwoc cong bb. Bai bao nay
trinh bay két qua nghlen ctru vé tinh dong dién ro
trong qua trinh qua dd & phan mach dién mot chiéu
clia mang dién mé hon hop.

1. Tinh déng dién 1o khi cham vao day am

So d thay thé twong dwong don gian mét
mang dién mé hén hop vé phuong dlen an toan
dién giat nhu hinh H.1 [2].
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H.1. So db thay thé tuong duong mang dién mé hén hop' vé phuong dfen an toan dién g:at

Trong so do ky hiéu Ra, Ras, Re, Ca, Cg, Cc 12
dién tr& cach dién va dién dung cac pha so voi dat
cta phan mang trudc bién tan (MTBT); Ra, Rer,
Rci, Can Cer, Cor 12 dién tré cach dién va dién dung
cac pha so véi dat cla phan mang sau bién tan
(MSBT) R.:, R, C4, C_la dién tré cach dién va dién
dung glua cwe dwong (+) va cye am (-) so voi dét
ctia phan mach mét chiéu (MMC)

Xét tredng ho’p mang dién mé hén hop co6 chira
phu tai mot chiéu (hodc mang khéng cé phu tai mot
chiéu nhung phan chinh Iwu va phan nghlch Iwu
trong b bién tan c6 khoang cach dang ké), voi gia
thiét phan mach chinh lwvu dwoc mac tryc tiép
khong qua bién ap va bd qua anh hucyng do tr&
khang cach dién cua phan mang sau bién tan, so
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dd tinh toan dong dién ro kh| cham vao day am
phan mach dién mét chiéu cua mang ‘@ién md hén
hop nhw hinh H.2:

Trong so do. Ky hleu R Ia dién tré ro; Uf la dién.
ap pha cudn thtr cap clia may bién ap khu vuc; Ug

la trj s trung binh cta dlen ap chinh Iu=u ca ba

pha (UQ ~2,34. Uf)

- Dong dién 10 o gdm thanh phan dong dlén 9 irot-
do nguon dién ap cuc tinh am cta nguon mat Ghleu
so voi dat gay ra va thanh phan dong dnen ro Img‘ do
so' do ba van (cuc tinh am) so vo&i dat gay ra (thanh
phan iz chi tén tai khi ké dén dién tré va dién dung
cach dién cua phan mang treée bién tan). Ter so do
hinh H.2, co so db twong dwong dé tinh thanh phan
dong dién ro ir- nhw trong hinh H.3.a.
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H.2. So db tinh toén dong dién ro qué trinh qua do khi cham vao day &m
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H.3. So do tmh dong dién ro iys. khi cham vao day am

T so do H.3.asuyra theo luat dong mé tu dién
cd: Ug_(+0)=Ug_(-0)=U,R_/(R, +R_)

Vay dong dién ro tai thoi diém t=0*

ir01-(0) = Ug_(+0)/Rg =UgR-/Rg(Ry+R_) - (1)
Us = UR_/R, +R)

Ap dung phwong phap nguon twong dwong co
so' d6 tinh toan dodng ro - nhw hinh H.3.b. Trong
do:Uy =UR /(R +R.); Rs=RR/R+R); G;=C,+C.
“ T so d6 hinh H.3.b tinh dwoc thanh phan xac
Iap cla dong dién ro:

U,R_

loxir— =

Rg +Rs R,R_ /R, +R_)+R,
R+R—er)(C+ +C_ )

"R,R_+R,R, +R R,

(2)

+° 'ro

irotd1- = A1exp(pt) Asexp(-t/T ),

ol . = R,R.+R,R; +R_R; (3) Xep chdng két qua va thay so klen cudi cling c6
Thanh phén ty do ciia dong dién ro: két qua dong ro qua trinh qua do:
b = UoR- 1+ R.R. exp(-t/t,. ) ©(4)

- RIRL+R,R +R Ry, (R, +R_)R,

& T (3) suy ra tho gian tat cha thanh phan ty do
trong cac dong dién ro i1 (thoi gian qua trinh qua do)
ty I& thuén v&i dién trd twong dwong (RJ//RJIR,) va
;tong dién dung (C.+C.).

é » So db twong duong tinh thanh phan dong dién
® 2. do so d6 ba van cuc tinh am so voi dat tao
rien (thanh phan dong dién ro khi tinh dén dién tré

“va dién dung cach dién ctia phan mang truéc bién

tan) nhw hinh H.4.
Trong sa dé nay R va C la dién tré cach dién va
dién dung téng cla phan.mang truwéc bién tan so

-VGi dat (R= =Ra//Rg//Rc,C=C//Cg//Cc).

. Ttr so d6 hinh H.4 suy ra:
P U (+0)=U (-0)=U,R_/2(R+R_)

O
] T A

H.4. So db tinh dong dién r6 . khi cham vao ddy &m

Vay dong dién ro tai thoi diém t=0:

ro2—(0)=Ug_(+0)/R g _UOR 12Rz(R+R_)(5)

Ap dung phwong phap ngudn tuwong duong co so
d6 tinh toan dong dién rd iwp. twong tw nhw H.3.b.
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Trong d6: Uy =U,R /2R+R_); Ry =RR/R+R.);

Tinh thanh phan xac lap cta dong dién ro tir so

dé twong dwong:

Ciy=0+0s
. _ Ug _ UR/2R+ R) _ UyR_ . (®) »
2~ " R4 +R, RR /(R+R_)+R, 2(RR_+RR,+RRy)
Voi Thanh phan ty do cla dong dién ro: i
g RRR,(C+C_) 7) ioaz. = Az exp(pt) = Ay exp(-t/t, ), 1_
- RR_+RR +R_R, Xép chdng két qua va thay so kién cudi cung cd
s ¥

YoR. 1+
2(RR_+RR, +R_Ry) (R+R_)R,

Tir (7) suy ra thoi gian tit clia thanh phan tuw do
trong dang dién 1o - ty 1€ thuan véi dign tré teong

UR_ { .R_

|r02—

ircr: 1+
RR. +RRrD+RRm R RRro

2. Tinh déng dién ro khi cham vao day dwong
So do tinh toan dong dién ro khi cham vao day

it exp(-t/t,_ )} ®

expt/t. )}

két qua dong ro qua trinh qua dé:

(8)

dwong (R//R IIR,) va tbng dién dung (C+C.). vay

dong ro téng khi cham vao day am baNng ire.=(iro1.Hr02.):
UR_ RR
: 14 exptt/t, ) |.(9)
ARR +RR,+RR;)|  (R+RR,
duong phan mach dién mot chiéu cia mang dién
md hén hgp nhu hinh H.5.
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H.5. So db tinh toan dong dién ré qua trinh quéa do khi cham vao day dwong

Dong dién 10 i+ cling gdbm thanh phan dong dién
ro i1+ do nguon dién ap cuec tinh duo’ng cla nguon
mot chiéu so voi dat gay ra va thanh phan dong dign
rd iz do 50 dd ba van cuc tinh dwong so Vo dat gay

a)
+

I
= ir{ﬂ+
94T -

ra (thanh phan iz cling chi ton tai khi ké den dién tr&v
va dién dung cach’ dién cua phan mang | “trwaic bién
tn). Tir so d6 H.5, co so dd twong dwong de tlnh
thanh phan dong dién ro i+ nhw H.6.a. :

b)
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H.6. Sor db tinh dong dién ro i+ khi cham vao déy duong

T so do H.6.a suy ra theo luat dong mé tu dién
c6: Up, (+0)=Ug, (-0)=U,R, /(R, +R )
Véy dong dién ro tai thoi diém t=0:
lrot+ (O) UC+(+0)[ch‘> = UGR+ eré(R+ + Rf)("O)
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Ap dung phuong phap ngudn twong duong co
so do tinh toan dong i1+ Nhw H.6.b.

Trong d6:U; =UR, /(R, +R_);

Rg =R.,R_/(R, +R_); Gy =C, +C.
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Tl s0' @6 H.6.b tinh dwoc thanh phan xac 1ap cia dong dién ro:

i .Y _ URR,+R)

UyR,

roxI{+

Re +Rs R,R_/R,+R )+

g RRR(C, +C.) (12)

i '.R+R +R. Ry +R Ry

Thanh phan tw do clia dong dién ro:

. UR. LR

T1fo1+ = : 14—
H R+R—- + R+Rr0 + R—ch‘) (R+ +R_ )Rré
] %

U, /2

H.7. Sod6 tinh doig dién 1 iz, ki cham véio déy duong

Tilr (12) suy ra thoi gian tét cGa thanh phan tw do
trong cac dong dist 1o i1, (th&i gian qua trinh qua do)
ty 1& thuan véi dién tré twong duong (RJ//RJIR,) va
téng dién dung (C++C )

» So db twong dwong tinh thanh phan dong dién

R, R.,R +R,R,+RR,

exp(-t/t,, )} :

(11)

irotar: = Aqexp(pt) =

Xép chéng két qua va thay so kién cubi cung c6
két qua dong ro qua trinh qua do:

Ajexp(-t/7,),

(13)

1o i2+ do so dd ba van cyc tinh dwong so véi dat
tao nén (thanWphan dong dién ro khi tinh dén dién
tré va dién dung cach dién cla phan mang trwdc
bién tan so v&i dat) nhw hinh H.7.

Tl so d6 H.7 suy ra co:

Uc (+0)=Uc, (-0)=UyR /2(R+R_).

Vay dong dién ro tai thoi diém t=0:

-r02+(0) UC+(+0)/Rru *UOR /2Rru(R"‘R ) ( )

Ap dung phwong phap ngudn twong dwong co
so dd tinh toan dong dién ro i twong tw nhw
H.6.b. Trong d6:Uyy =U,R, /2(R+R,);

Rg =RR./(R+R,); Cy=C+C,. (16)

Tinh thanh phén x&c lap clia dong dién ro tir so
dd twong dwong:

(14)

VM UR,2R+RY UR, an
™ "Ry +Rs ' RR,/(R+R.)+R; 2RR, +RR, +R.R,)

Thanh phén tw do clia dong dién ro: RR,R,(C+C,)

Irotaz + = A28XP(Pt) = Aoexp(—t/T 5,), VOi oy = RR, +RR, +R,R, (18)
Dong ro qua do: " s

iz, =1 +i = UoR, + A, exp(-t/t,,) (19)
ro2+ rox| 2+ rotd 2+ 2(RR+ gq RRm T R+er,) 2 2+

Xép chéng két qua va thay so kién cudi cing co két qua dong rd qua trinh qua do:

o2, = Sk { R exp(-t/rs, )} (20)

7 2(RR, +RR, +R,R,)|  (R+R,)R,

Tt (18): thoi gian tét clia thanh phan ty do trong
dong dién ro i+ ty 1€ thuan véi dién tré twong duong

» iro+ UOR R+R~ exp(_th 1+)
R,R.+R,R3+RRg| (R.+R)Ry

Tir cac bi&u thirc (9) va (21), khi cho t—w ta co

.iCGC bleu thirc tinh dong dién ro trong phan mach

'?- U,R_ U,R_
‘i I’OX|— - R R +R R +R R 2(RR +RR +R-Rr0)
3 UoR, -UoR,

(Rf/RJ/R ) va tong dién dung (C+C,). Vay dong ro
téng khi cham vao day duong bang irg+=(iro1++roz+):

o “R.R_+R,Ry tR.Ry | 2RR, +RR, +R.R,)

Két qud nay tring vé&i cac biéu thiee tinh dong
dlen ro xac lap da dwoc trlnh bay trong [1], [2].

3. Két luan

- Tl nhitng két qUa trinh bay trén day co thé rut
ra:dwoc nhitng nhan xét sau:

UoR, [,__RR, ] 53
2(RR, +RR; +R.| Rm)L (R+R+)Rmexp( tr 2_})} (21)

dién mot chiéu clia mang dién mé hdn hop & ché
dd xac lap:

(22)

(23)
> Vé&i cac biéu thire (9) va (21), 1an d4u tién quy
luat bién thién cta dong dién ro khi cé ro tir day am
va day du’o’ng phan mach dién mét chiéu cua cac
mang dién mé hén hop dwgc mé ta & dang giai tich.

(Xem tiép trang 103)
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SUMMARY

In the past years, Thanh Héa province that
' the remarkable socio-economic |

its and many big projects which
invested such as GAS & LNG |

nt zone and other types of the

I filtering in Nghi Son Zone with (

VND); Bao Ngoc eco-resort and
ccommodation house with (VND |
ion); Sam Son East Asia in the |

urban area with (3,800 billion |
Van Lang Yufukuya wood plants in

m of the economic Zone with
USD); Yén Binh high quality socks
erwear factory with (35.45 million
d Sun Group, Vingroup, FLC etc [9] |
Especially, it's the Petrochemical
Project.
Son refinery and petrochemical
{ comes into action, the consumption
nd of the petroleum for production has
*-e-—-* mcreasmg in Thanh Hoéa, which has
been increasing in the petroleum suppliers
and fraders scale and quantity. From 2009 to |
now, there have been the oil spills in Thanh
Hoa province, caused to damage the
environment, socio-economy and people's |
livings [7], while responding to spills. The oil
has remained especially in the sea which has |
been very difficult recently, taking place slowly |
and weakly on a large scale, the facilities,
manpower, conditions to prevent and respond
fo the environmental incidents of the localities ||
- in this province. The paper has studied the |
nisk of oil spill in Thanh Héa province, the
effects of oil spills and proposed solutions to
| respond to oil spills. :

TINH DONG DIEN RO...
(Tiép theo trang 77)

Cac¢ biéu thirc nay co tinh tong quat vi cho phép
tinh dwoc dong dién ro & ca ché do xac lap va trong
qua trinh qua do.

» Vi dién dung gi¢i han cho phép clia mang dién
mo la Cmax—1uF/pha khi ¢6 rd & phan mach dién mot
chiéu cuia mang dién mo hoén hop qua dién tré 1kQ
thoi gian tat cta thanh phan ty do frong cac dong
diénro khong vuwrot gua 3 ms.

» Két qua nghién ctru trén co thé ap dung dé tinh
toan dong dién ro trong cac mang dién hdn hop khac
c6 trung tinh cach ly (mang AC/DC IT).

» Nhiing két qua nghién ciru tinh dong dién ro
trong phan mach dién xoay chiéu clia cac mang dién
mé hén hop & ché do qua trinh qua dd sé duoc
chang t6i trinh bay trong bai bao tiép theo.J

TAI LIEU THAM KHAO

1. Kim Ngoc Linh. Nghlen ctru tinh dong dién ro
trong cac mang dién mé ham 16 cé chira cac bd
bién d6i ban dan. Tap chi Cong nghiép Mé. 6/2018.

2. lMetpuyeHko A. A. MeTtoabl u cpepcTea
TPaHUYEHNs TOKa YTEYKM Ha 3EeMNi0 B CUCTEMAaXx
3reKTpocHabXeHus XKenesopyaHbix WaxT,
Avcceprauma Ha couckaHue Y4EHOW CTeneHu
KaHaunata TexHudeckux Hayk. Kpusoii Por. 2017.

Ngay nhan bai: 03/01/2019

Ngay gwri phan bién: 22/02/2019

Ngay nhan phan bién: 02/04/2019

Ngay chép nhan ding: 10/06/2019

Tir khod: dong dién ro; mang dién mé hén hop;
Mach mét chiéu; qua trinh qua dé

Trach nhiém phap ly cda céc tac gia bai bao:
cac tac gia hoan toan chiju trach nhiém vé céc sé
liéu, néi dung céng bé trong bai béo theo Luat Bao
chi Viét Nam ,

SUMMARY

The paper presents research results on |
leakage currents in the DC circuit section of a |

. mixed mine electric network in a transition
process. For the first time, the law of variation |

of leakage currents in a mixed electric network

| is described by analytical equations. These

. equations are general, allowing the leakage |
current to be calculated in both the setting and |
transient modes.
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