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NGHIEN CcUU XAC BINH BAC TiNH THAY DOI NANG LUONG
nn LU'ﬂ cun DONG DIEN RO MANG DIEN AP 660V
\ HAM Lo VUNG QUANG NINH

660 V cua mo ham 16, ¢6 thé xay ra ro dién
mqt pha "Tri s6 hiéu dung cla dong dién ro
« thwong rat nho, khoang trén mét tram miliampe
(110+1395) mA. Tuy nhién, ngay ca khi coé dong
dién ro cobng suat nhd van cé thé xuét hién tia Itra
& vi tri mach ndi dat tiép xtc khong tt, bj tach ra
do tac dong co hoc. Trong moéi tredrng md than
. hadm 16, & nhirng diéu kién thich hop, nang lwong
tia ICva dong dién ro co thé la tac nhan gay kich
né bau khéng khi mé. Viéc nghién cru xac dinh
d&c tinh thay ddi nang lwong tia Ira dong dién ro
theo thoi gian va cac yéu té anh hwdng dén no
la viéc lam can thiét. Pay la_co.s& cho viéc
nghién cru bao dam an toan nd khi thlet ké, van
hanh mang dién mé.

Doi twong nghién ctru la mang dién xoay chiéu
660 V dién hinh viing Quang Ninh, duwgc cap dién
tir may bién ap (MBA) TKLLUBIM-320-6/0,69 kV. Mang
co cac thong so ky thuat: Udm—660 V; cap Iwc 16i
bang dong tiét dién khong ddi S=70 mm?; s6 thiét
bj dién trung binh ddu vao mang N=25; chleu dai
trung binh tr MBA dén phu tai xa nhat I,,=0,65 km;
tbng chiéu dai trung binh clia mang L=1,2 km; str
sdung role bao vé ro dién YAKN-660. Cach dién cla
thiét bj dién & trang thai 6n dinh, co:

Gcs=(0,1202+0,0082.N); (1)
Ce=(0,559+0,39.L). (2)

S ‘r rong qua trinh van hanh mang dién ha ap

'
1. Cac gia thiét nghién ciru

8
% Nang lwgng tia Itra ctia dong dién ro dugc tinh
theo cong thie [1], [3]:
C
th = Iuhqihth :J' (3)
> 0
Trong d6: t. - Théi gian ton tai tia Itra, s; Ung - Tri so
térc thoi cla dién 4p trén ludng tia Ira, V; ing - Tri s6
tere thoi cha dong tia ICra, A.

o
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Thei gian ton tai tia Itva bang thoi gian cit mang
cua bao vé ro, theo Quy pham an toan t,<0,2 s [5].
Mbi treng mé than ham 16 c6 4p suét 0,101 MPa,
nhiét dd 20+35 °C c¢6 ndng dd khi métan bang 8,5
%, nghia la & mirc dé ndé nhat bang tia Ira dién.
Nang Iwong tia Ira dién gay nd t6i thieu moi trwdng
khi nd métan ndi trén bang 0,28 mJ [2].

Dién tr¢ tia Ilra dong dién ro, dwoc tinh theo
cong thire V.V. Burgsorf [2]:

Rng=1,05.(In/Ihg), Q 4)
Trong do: |y, - Chleu dal tia Ik, mm; lpg - Tri sb hiéu
dung dong tia Itra, A.

_Dién tr& 1o R, khi tinh toan lay bang 1000 Q [3].

2. Phwong phap nghién ctru

. Thwe hién qua cac budce sau [4]:

» Thanh lap so dd thay thé dé tinh néng luvgng
tia Itra clia dong dién.rd mot pha & khe hé (Wyg)
clia mang dién ha 4p xoay chiéu ba pha trung tinh
cach ly trong mo;

» Dua vao so do thay thé, thanh |ap mé hinh toan;

» Dwa vao mo hinh toan thanh lap so dd mé
phéng Matlab-Simulink tinh Wpq mang dién 'ha ap
xoay chiéu 660 V trong mé ham Id (xem hinh H.1).

3. Két qua nghién ciru

Chay so dd mé phéng trén H.1 vé&i cac théng sé
cla mang dién hinh, khe hé tinh toan I, =1,14 mm,
bu & nac 18H, két qua nhan dwoc ho cac dic tinh
thay dbi nang lwong tia Itra dong dién ro mét pha &
khe h& theo thoi gian Wie=f(t) nhu mo ta trén H.2.
Moi dac tinh trén H.2 dwoc xay dwng rng voi mot
gia tri tong chiéu dai ca mang L. Céc déc tinh thay
ddi nang lvong tia Itra dong dién ro mét pha & khe
h& Whg=f(t) trén hinh H.2 ting phi tuyén theo thoi
gian. Trong khoang thoi gian dau c¢& 2 ms ning
lwgng tia Itka tdng nhanh, sau do ting cham hon.
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Khi-L cang Ién mirc d tdng nang lwgng tia Ira &
khoang thi gian sau sé cang manh hon va thoi gian
nang lwong tia Itra & khe hé téng dat dén tri s6 nang
lwong tia Itra gay nd tbi thidu W,;,=0,28 mJ s& cang
nhd hon. Diéu kién bao dam an toan né:

Trong do: t. - Thoi gian cat mang clia bdo vé ro,
béng tbng th&i gian tac dong cua role ro va thoi
g|an tac dong cua may cat, s; t,sc - Thoi gian phat
trién sy cd6 dén khi nang lvong tia Iira dong ro ¢
khe h& dat dén ngwéng nang luong tia Ira gay nd
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H. 1 So do mé phéng Matlab- Srmu!mk tmh ‘néng lugng tia Ida P L3

dong dfen ré mét pha mang dién ha ap 660 V mé ham (o}
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H.2. Ho cac déc tinh thay déi ndng luong tia lira dong dién ro m¢t pha & khe hé theo thoi giarr th”“fft)

Theo didu kién (5), dwa vao céac dac tinh trén hinh

S6 ligu trong Bang 1 cho thay: dé ddm béo diéu

H.2 x4c dinh dwgc ngudng thoi gian cat mang clia  kién an toan nd khi tong chiéu dai mang L cang I6n
bao vé& rd dam bao an toan nd dbi v&i mang dién cu  thi yéu cau thoi gian cat mang cla bao vé o tc
thé véi L da cho trinh bay trong Bang 1. phai cang nhd. Quan hé L=f(t;) thé hién trén H.3.
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Bang 1. Ngudng thoi gian cét mang ctia bdo vé
ré dam bao diéu kién an toan

Tong chiéu | Thoi gian cat mang cta bdo vé ro
+ dai mang, dam bao diéu kién an toan n6
7 km khong vwrot qua, s
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H.3. Méi quan hé gitra thoi gian cat mang
ctia bdo vé ro va chiéu dai cia mang L=f(t;)

Nhw vay, trong diéu kién nghién ctu, dbi voi
cac mang dién ha ap clia mé c6 L<1,1 km, néu bao
vé ro tac dong tin cay véi thoi gian cat mang thoa
man Quy pham an toan t.<0,2 s, ttrc 1a sy cb dwoc
loai trty, trwdc khi Wy tdng dat den ngwd&ng nguy
hiém néd, thi s& dam bao an toan né.

4. Két luan va kién nghi

T ket«%’ua nghién clru tren c6 thé dwa ra cac
, bién phap dam bao an toan nd dbi véi mang dién
* ha ap-mé vé phuong dién thiét ké, t6 chirc van
'{hanh mang nhuw sau:
s » Khi thiét k& can lya chon cac trang bi dién
(aptomat, kh&i dong tiv, cap dién,...) st dung trong
mang dién ha ap mé ham 16 1a cac trang bj dién
yphong nd dam bao céc didu kién ky thuat;

» Trong t chirc van hanh:

+ Véi thiét bi bdo vé rd cé thdi gian cat mang
1=ty +tme=0,1+0,05=0,15 s, tlrc la thda man Quy

]

“H3paTtenbcTBO

pham an toan t.<0,2 s, thi cin s dung ciac mang
ngdn c6 L<(1,1+1,6) km. Trwéng hop mang co L
Ién hon thi can trang b thiét bi bao vé tac dong
nhanh hon dé& giam thoi glan tac dong cat mang
ctia bao vé ro;

+ Can thuc hién kiém tra thudng xuyén tinh
trang mach néi dat bdo vé nham ngan nglra xuéat
hién khe hé& trong mach ndi dat va do dién tré nbi
dét thuc hién dang theo Quy pham an toan [5].0
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SUMMARY

When the single phase to earth leakage |
occurs in the low voltage 660 V network at |
the underground mines, there may be sparks |
in the grounding circuit due to poor contact |

. being separated by the mechanical actions. |

The paper presents some results of a study |
to determine the energy change of the |

| leakage current and the factors affecting it, |
~ to find out how to operate these low voltage
- networks safely
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