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KHOA HOC VA CONG NGHE M0

d cun

'XAC BINH DONG RO AN TOAN KHOANH KHAC
CHO MANG DiEN MO HﬂM Lo DIGN AP 1140V
KHI AP DUNG GIAI PHAP NOI NGAN MACH PHA

Wk rong mang dién mé ham 16 dién ap 1140 V co
r cac dong co cong suét hang tram kw hoat
dong nén khi ngat déng co khdi lwdi, cé thé
con ton tai dong dién rd do strc dién dong ngugce
cla cac dong co gay ra, gay nguy hiém cho con
ngudi. Vi vay, dé dam bao didu kién an toan dién
giat, cac role bao vé ro ding cho mang dién mé
ham 16 dién ap 1140 vV thwong co thém chirc ndng
phat hién va tw ddng néi ngdn mach pha ro.

Cac cong thire cho phep tinh la hién-co chi néu
dwgc quan hé gitra tri sé dong an toan khoanh khic
VGi tong thovi gian tdn tai cla dong dién ro qua co
thé ngudi. Vi dy, khi thoi gian ton tai-ctia dong ro
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nam trong khoang t>(0,1+0,2)s ¢d l4=(10+10/t) [2].
Cac cong thirc nay chwa mé ta ré anh hwéng cua
thoi gian tac dong cta hé théng bao vé, anh hwo’ng
cla thong s6 clia déng co' va anh hu=0’ng clia dién
tro' ndi ngdn mach pha rd dén tri sb clia ly. Vi vay,
vén dé nghién ctru chon déng an toan khoanh khac
lax phU hop v&i d&c diém cac mang dién mé ham 1o
dién ap 1140 V c6 y nghia khoa hoc va thic tién.

1. Két qua nghién ciru

Xét so db cung cap dién don gian cho mét khu
vire khai thac mé ham 16 stir dung cAp dién ap 1140
V nhw md ta trong H.1.

~ 1140V

&

Cap nhanh 1

Cap nhanh 2
Cap nhanhn

H.1. So dé cung cap dién khu virc mé hdm 16 dién &p 1140 V
MC la tiép diém cua may cat & dau du'crng cap

chinh; Ky, Ks,..., K, 1a tlep diém cua cac cbng tac to
trong cac khai dong tlr didu khién déng co cla cac
may cong tac; Ko la tiép diém va r,, Ia dién tré ndi
ngan mach pha ro. Gia thiét con ngwoi cham vao
mét pha clia cap nhanh 1. Khi con ngudi cham vao

moét pha clia mang sé co dong dién ro qua nguei.
Véi gia thiét 1ay thoi dlem con ngwo'l cham vao la
gbc thei gian va coi réng role ro Iap & dau duong
cap chmh sé tac dong lam may cét MC cét dwoc
ngudn cAp dién ta c6 dd thi md ta sw bién thién cia
dong dién ré qua ngwdi nhw trén H.2 [1], [3].
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theo didu kién Q=(t,+0,456.Tnpc).lo<Qu=50 MAs.
Suy ra dong an toan khoénh khac xac dinh nhw sau:
50
= +0456T o0 ' ™ ©

# Truong hop ap dung giai phap ndi ngén
mach pha va thoi dlem néi ngan mach dién ra sau
thoi diém cat ngudn (tam>tc), 0 thi bién thién cta
dong dién ro qua nguoi nhw trén H.3, trong dé ky
hiéu tym la thoi diém noi ngan mach pha ro.

Néu bd qua su thay déi v& tan sé goc dién ap
stato déng co, dong dién ro chay qua co thé nguoi
dwoc xac dinh theo céc biéu thirc (10) dén (13).

Trong khoang Ta:

o = V2l sin(wt +y) (10)

Trong khoang te+thm:

t
i =v2l,e ™ sin(wt+y)
Trong khoang t+ta:

t
e .\/E' o

o= e Toc sin(wt + )

Trong khoang ts+t,:
1
i =+/2lle T°° sin(ut + ;) (13)
Trong dé: k= (Imllronm) (1+RofTnm); Iro - DONg rd qua
ngwoi khi chwa nm ngan mach; lonm - DONg 10 qua

nguwoi sau khl n0t ngan mach; Ry, - Dién tré ro; ryy, -
Dién tr& ndi ngan mach.

(11)

i (12)

.

T
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H.3. D6 thimé ta sw bfen thién cia dong dién ro qua nguwoi
khi ap dung giai phép néi ngén mach pha ro (trwdng hop t,m>t;)

Téng dién lwong qua ngudi béng

0,76l
Q= (t ~taiga o * 078 (tory -t )+ [Ty ~{tom -t )] =2 (14)
0,76l,
Q= telyy + 076l (to -t )+ 06 T,00 - (tom -t 7= (15)
076 Néu ndi ngdn mach va cit mang ddng thodi thay
Q= Iyt oo = — (K-t ~t;) +06T,0c] (16) tam=tc €0 lk=50/[tc+(0. 456 Trc)/K].
Suy ra voi Q= Qat cé: % Trwong hop ap dung giai phap ndi ngan

) Q,
t, +%[(k Wit - to )+ 06Ty

(17)

lai

Néu ldy Q=50 mAs ta co cong thire tinh dong
an toan khoanh khac:
50
Ly = , mA (18)
tc + 0,76 (k i 1)(tnm - :(c ) 5 0r6TnDC
Néu khéng néi ngén mach thay k=1 vao (18) ¢6
lak=50/(t+0,456 Tpc), biéu thire nay trang véi (9).

mach pha va thoi dlem néi ngédn mach dién ra
trwde thoi diém céat nguon (thm<tc), dd thi bién thién
cta dong dién rd qua nguwdi nhw trong H.4.

Trong trwéng hop nay dong dién ro chay qua co
thé ngwdi duoc xac dinh theo céc bidu thire (19)
dén (22).

Trong khoang ti+t,m:

o = /21y, sin(wt +y)

Trong khoang t,+t.:

(19)

2l
ro = kro Sin(u']t * l'lJ)

(20)
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Trong khoang ty+ts:

— JEIFD t

o == e Toe: sin(wt +y)

(21)

Trong khodng t3+t,:
t

ro = ‘[jl{oe i.: sin(w1t +l[J1)

(22)

L T
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-

H.4. D6 thi mé ta sy bren thién cua dong dién ro qua nguoi
khi &p dung giai phap nbi ngén mach pha ro (trwng hop tym<tc)

Téng dién lwgng qua nguwdi khi d6 bang:
|
t,.)+076-2

Q= holtom -t 2t - =7, (23)
Q= lyton f%(tc )+ o,ns'fo,m,1DC (24)
sl (k- Dty * tck +0456T,pc 25)
Suy ra dong an toan khoanh khéc bang:

50k o

o = (M)t + 1, +0456T o0
Néu khéng ndi ngén mach, thay k=1 vao (26) cé

A A a4 P

l=50/(t:+0,456 Trpc). Néu ndi ngén mach va cat
mang déng th&i t,=t; c6 | k-—50/[tc+(0 456T,,Dc)lk]
Vay cac tn.mﬁg hop gi6i han clia (18) va (26) déu ting
nhau. Diéu nay néi Ién dd chinh xac trong cac cong
thtke tinh dong an toan khoénh khac (1 8) va (26).

Cac cong thirc (18) va (26) ¢6 tinh tong quat vi né

mé ta dwoc anh huomg cua nhiéu yéu t6 nhuw thoi
gian cét cla may cat, hang sb thoi glan clia dong co,
thoi gian nbi ngan mach va tri s6 cla dién tr& ndi
ngan mach dén dong ro an toan khoanh khac.

+ D& kiém nghiém sy tin cay clia cac cong thirc
(18) va (26) da tién hanh mé phéng trén Matlab

Simulink. M hinh mé phéng trén H.5.

Cfe ¢ o 1 _c2

Mguon ba pha trung finh WC Z_cable ;
cach Iy dien ap 1140V

- "
M/r} % e
= u

81
T P
e
pang oo tal dinh muc,
<>
Rea % .
c1
! Dong qua tai
i®
b _[—b A
q
{——{Em= ‘
Do luong Display
{=i
Dong o6 khong tai

H.5. M6 hinh Matlab Simulink kiém nghiém céng thirc tinh I
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< Trwdng hop nbi ngdn mach sau khi cét
ngudn (tm>t), V& Re=1 kQ; rm=100 Q cb
k=(1+Ro/rnm)=1+1000/100=11; t,,=0,17 s; t.=0,12
s; Troc=1,5 s ap dung (18) c6'14=230 mA. Két qua

md phong trén hinh H.6 cho théy V&I 15x=230 mA,
dién lwgng qua ngudi & thoi diém h& mach cong
tc to bang khoang 50 mAs, tirc 1a phii hop véi két
qua tinh toan.

H.6. Dong ro va dién lwong qua ngudi khi chon 14=230 mA (truong hop tim>t;)

< Trwéng hop ndi ngdn mach truée khi cat ngudn
(tm<te), V&I Ro=1 kQ; rm=100 Q cb k=(1+R/rom)=
=1+1000/100=11; t,,=0,08 s; t.=0,12 s; Tpc=1,5 s
ap dung (26) co 14=343 mA. Két qua méd phdng
trén hinh H.7 cho thay vOi 1=230 mA, dién lwong
qua nguwoi & thoi diém hé mach cong tac to bang
khoang 50 mAs, tlrc Ia phi hop véi két qua tinh toan.

% Trwdng hop khong ndi ngdn mach, thay k=1
vao (18) hodc (26) tinh dwoc 14=60 mA. Két qua
md phdng néu trén H.8. Két qua mé phéng cho
thay v&i 1,=60 mA, khi khong ndi ngan mach pha,
dién lwgng qua ngudi & thoi diém hé mach cong
téc tor bang khoang gan 50 mAs, tirc la ciling phu
hop v&ikét qua tinh toan.

H.7. Dong rc) va dién lugng qua nguoi khi chon 1,=343 mA (truéng hop t,m<t,)
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H.8. Dong rd va dién lwgng qua nguoi khi chon I4=60mA (trurong hop Fm=00 )

2. Két luan

< Khi chon dong rd an toan khoanh khac cho
mang dién mé ham 16 dién 4p 1140V cd thé siv
dung cac cdng thiec (18) (khi tum=te) hodc (26) (khi
tsts).

% Céc cdng thire nay c6 tinh tdng quéat vi nd6 mé
t& durg'c anh hudng cda nhiéu yéu to nhu thodi gian
cat cla may cat ,héng s6 thoi gian cla dong co,
thoi gian noi ngan mach va trj sé cla dién tr& noi
ngan mach-dén dong ro an toan khoanh khac.

% MUrc dd chinh xac clia cong thirc (18) va (26)
da dwoc chirng minh & hai trwdng hop bién k=1 va
t.m=t.. DONg thoi, chiing da dwoc kiém nghiém frén
mé hinh mé phong Matlab Simulink trong céc
trwdng hop-khac nhau.

% Nhirng két qua dwoc trinh bay trong bai bao
nay con co thé &p dung cho cac mang dién mé
ham 16 dién &p 660 V va cac mang trung ap mo,
dién ap 6 kV.0O
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SUMMARY

In 1140 V mine electrical networks there
are a numbers of motors with a large
capacity, up to hundreds kW and when the
motor is disconnected from the grid, there
may be a current leakage appearance
created by the reverse power from the
motors, causing dangerous for humans. To

ensure the safety conditions of electrical

shock, the prectective relays commonly
added detectible and automatic grounded
the leakage phase functions. The paper |
mentions to the general formula for |
calculation of the short-duration safe |
current passing through human body, when
single phase ground fault exist at the mine
networks, using the grounded leakage
phase solution.




