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MOT PHUONG PHAP XAC DINH THONG SO CACH BIEN
CUA MANG 660 V CO TRUNG TiNH CACH LY
TRONG CAC MO HAM LO VUNG QUANG NINH

660V c¢6 trung tinh cach ly ciia mang ha ap

ham 16 vung Quang Ninh, cac théng s6
cach dién ctia mang doéng vai trd quan trong t&i
qua trinh tinh toan dong dién ro, dong dién chay
qua co thé nguwoi [9]. Khéng nhitng thé, cac gia
tri dong dién an toan lau dai, dong dién an toan
khodnh kh&c ciing phu thudc kha nhiéu vao dién
dung va dién tr& cach dién cta mang [1]. Cac
nghién clru cla cac tac gia trinh bay trong cac
tai liéu [5] [6] va [9] déu cho thdy méi mang ha
ap mé déu tén tai gia tri dién dung t&i han Cy,.
Khi dién dung cua _mang Ion hon gia tri nay,
nhirng nguy hiém vé an toan dién giat tang Ién
dang ké. Do vay, trong qua trinh thiét k&, van
hanh cac mang ha ap hadm 10 cap dién ap 660V,
can phai xac dinh dwoc dién dung cach dién va
dién tr& cach dién ctia mang dé tinh dwoc cac
dai lwgng lién quan dén an toan dién giat cla
nguoi lam viéc trong mo, tir d6 c6 thé co cac giai
phap ngan ngtra hoac bao vé con ngwoi khai tai
nan dién giat nhw ndi ngén mach pha [5] hay bu
thanh phan dién dung cta mang [3], [6].

1[ rong qua trinh van hanh cac mang dién

1. Vai tré va anh hwéng cua théng sé cach
dién mang t&i an toan dién giét

a. Anh hwéng caa théng sé cach dién mang
déi véi dong dién qua nguwei '

Trong qua trinh tlnh toan va phan tich an toan
dién giat va an toan né cua cac ‘mang ha ap mé
ha&m 16, dién dung Cg va dién din G ca 12 hai dai
lwveng quan trong anh hwéng téi dong dién ro ciing
nhw anh hwéng téi cac chi tiéu an toan khac cla
mang ha ap. Theo [9], mét sb nghién clru thyc
nghlem da dwa ra cac biéu thdc tinh Geg va Cyg
nhu biéu thirc sau:

G.q =0,0096N+0,04mS

1
Ceg = 0,385L + 0,228y, i
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TS. LE XUAN THANH
Trwong Dai hoc Mé-Dia chét

Trong do: N - Sé thiét bj ddu vao mang; L - Chiéu
dai cia mang.

Khi xay ra hién twgng ro dién va c6 nguoi cham
vao mét pha clia mang dién, néu gia thiét théng sé
cach dién cla mang la d@di xrng va khong thuc
hién bl thanh phan dién dung, dong dién qua
nguoi duoc tinh theo (2) va khi ¢ bu hoan toan
thanh phan dong dién dién dung (coi nhw mang
khéng co6 dién dung) dong dién qua ngudi sé
duwoc tinh theo biéu thire (3) [1], [2], [6], [7]

2
(QB +gc)+[3w0+\/_(ga Qc)]
(2)

I, =Urg £ :
T (Ga+gs+g6 )P +9uPC?
3u de
I, =——1 =3U;g, —=cd 3
" 3R n tled i 3gc:d*"gn ()

Trong céc biéu thirc (2) va (3) ga, gs, gc frong
(rng la dién dan cta pha A, pha B va pha C duwoc
tinh theo (1), C Ia dién dung clia mang suy ra tir
(1). T cdc phwong trinh nay cé thé thay dong dién
qua ngu i khi xay ra ro dién ctia mang ha ap 660V
phu thudéc hoan toan vao gy va Ccd clia mang. Viéc
xac dinh chinh xac hai thdng s6 cach dién nay sé
cho phép tinh dwoc chudn xac dong dién qua
nguwoi, tir d6 dwa ra cac két luan vé didu kién an
toan dién giat, ng vo&i dong an toan lau dai va
déng an toan khoang khéc [8], [9].

b. Anh hwéng caa théng sé cdch dién t6i dién
lwong qua nguwroi

Mtrc d6 nguy hiém ctia dong ro chay qua co thé
nguwoi phu thudéc ca vao dd Ién cua dong dién va
thoi gian dong dién chay qua co thé nguoi. Dai
lwveng bao ham ca hai yéu t6 &nh hwéng nay chinh
la dién Iwcrng chay qua co thé ngu’o=| 61, [71, {
Pién Iuo’ng tbng chay qua co thé nguoi la tong
hop clia 5 dién lwgng thanh phan [5], cu thé:

Q= Q0+Q1+Q2+Q3+Q4 (4)
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Trong dé:

17,
Q1:T1 = | rodtz
Tl
. 1 T
Q,=T, N [ Prodt =15 T,
0
17
Qg =Tz, [— [ iProdt = 0,684l
Ts ;

Q=T, —jr ropcdt ~ 0,475l

®)

Thay cac dai luo’ng cla (5) vao (4) thu duwoc két

qua dién lwgng chay qua nguou
Q=T,l,+0,684|,+0 475LO (t. +0,684)l, (6)

Dé dam bao an toan cho ngudi, dién lwgng Q
noi trén khong dwoc vuot qua dién lvgng an toan
ddi v&i co thé nguoi 13 50 mAs, tir d6 co thé thanh
lap dwoc lién ham rang budc cua dong an toan
khoanh khac. Mac du vay, cac két qua tinh toan
dign dung ctia mot s6 mang ha ap ham 1o, dién
hinh & cap dién ap 660 V, thay vao (2) va (3) tir d6
tinh dwoc dién lwong chay qua ngwoi Q cho thay
hau hét dién lvong coa mang déu vuot qua dién
Iuo’ng an toan nai trén [4]. Bén canh do tw (6) cling
c6 thé thay do t. clia céc thiét bi ha ap trong 16 co
dai thay d6i kha hep, do vay co thé coi Q=f(l,,). Tuy
nhién, do 1,,=f(C, Rca) vi thé co the viét. Q=f(C, Rca)
Diéu nay cho thay cac tham s6 cach dién cua
mang déng vai trd mau chét ddi voi viéc tinh toan
dién lwgng chay qua co thé ngudi.

c. Anh hwéng cua théng sé céch dién téi kha
nang van hanh binh thwéng cda mang

Trong cac mang ha ap ham |6 dién ap 660V,
hau hét déu dwoc trang bi céc role bao vé ro dién.
Cac role loai YAKM ludén cé mét ngwéng dién trér
cach dién dwoc goi la dién trd cat téi han [9].
Ngoai ra theo cac nghién ctru trinh bay trong [6], thi
céc role con trang bi bd phan bl thanh phan dién
dung cia dong dién ro [3]. Khi thuwc hién bu déi
xtrng, quan hé phu thudc |,=f(Re4) twong tng voi
céc gia tri dién dung clia mang khac nhau dwoc
cho trén H.1.

Ddi voi mang 660 V, théng thwong dién tre cat
t&i han Ry=10 kQ/pha, néu coi dong an toan lau
dai l.4e=60 mA [8], ttr hinh H.1 c¢6 thé thay co kha
nhiéu cac gia tri dién dung mang 660 V gay mét an
toan [4] (don clr khi R4=8 kQ/pha trng voi C=1
uF/pha, dong ro la hon 80 mA, rat khéng an toan).
Con néu duy tri dong ro dwéi nguéng dong an toan
lau dai thi lai lam dién tr& cach dién cha mang

gidm xubng duéi nguwdng dién tré cét cia role ro,
role sé tac ddng gay gian doan cung cap dién.

10 12 14 16 18 20 22
r, K{)/pha

H.1. Quan hé phu thudc cta dong dién ro
va R.q khi thuee hién bu doi xing [6]

d. Nhan xét

Tw céc phén tich trinh bay trong a); b) va c) co
thé thay céc dai lwgng Cg va Regclia mang ha ap
660V anh hwo’ng khéng chi t¢i dong dién ro chay
qua co thé ngudi, téi dién lweng chay qua co thé
ngwdi, ma con t¢i dién tré cat toi han.cla mang.
Khéng nhirng the ter nhwng quan hé phu thudc da
néu & trén, néu nhw cé thé xac dinh dwoc chuan
xac cac thong sb cach dién cla mang, co thé xac
dinh dworc thoi gian cat t. ca thiét bj bao vé dé dam
bao dién lwong chay qua co thé nguwdi khong vuot
qua dién lwgng an toan cho phép Q,=50 mAs.

H.2. So d6 mac dung cu do dién dan dién dung
cach dién cua mang ha ap ham Io theo phuong
phép 3 von ke [5]

2. Xay dwng phwong phép xac dinh théng sé
cach dién ciia mang 660 V trong cac mé ham 1o
dién hinh Quéang Ninh

a. Phwong phap xédc dinh théng sé céch dién
cua mang tir thwe nghiém

Dé xac dinh dién dung cach dién ciia mang ha
ap ham 1o, phwong phap hiéu qua thwong hay
dugc st dung la phwong phap 3 vén ké. So do
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nguyén ly cia phwong phap do dwgc cho & H.2.
Trén.hinh H.2, cac dai lwgng dién dan va dién cung
cach dién tdng clia mang dwoc xac dinh theo cac
biéu thirc (7) va (8).

1 wC(da —d'a)
"RY (a-a)2+(d-d)?
_Cila(a-a)-d'(d-d)]
~ (a—a")? +(d-d)?

9y

Vi
2 2 2
5. 2UA s(l.ljf +Uc) +Uf
; 2UI2 e Ul2 +Ul2
_2U ESUB c:)JrUf (8)
f
4 Y& -UB g UE-UB
2+/3U; 2+/3U;

Dé c6 thé xac dinh chinh xac théng s cach dién
clia mang tr phwong phap ba von ké trén H.2 ciing
nhw tlr cac phwong trinh (7) va (8) can do dwoc Us

cling nhuv xac dinh dwoc gia tri dién dung phu phu
hop dé& méc vao so dd do. Nhitng doi hdi nay nay
sinh mét s6 han ché nhw: Sai sé ctia dung cu do doi
khi I&n hon kha nhiéu so véi dai gia tri can do; Anh
hwéng clia méi trweng do (sdng hai tac dong gay
tang sai s trong cac dung cu do). Vi mét sé ly do va
trong moét sb trwerng hop phai cat dién mot sd tai dé
tranh lam suy giam qua mirc dién tré cach dién cla
mang [8].... Nhitng han ché nay chinh Ia xuat phat
diém can ban d& dé& xuat phwong phap xac dinh cac
tham sb clia mang tir md hinh mé phéng.

b. Xdc dinh tham s6 mang bang mé hinh mé phéng

Khi st dung md hinh mé phdng dé tinh toan xac
dinh cac tham sbé cach dién cla mang, cac két qua
thu dwgc sé& co nhitng wu diém co ban sau: Tranh
dworc sai sb vat ly va sai sb co hoc ctia dung cu do;
Trénh dwoc anh huéng xau tlr nhiéu loan ctia song
hai t&i két qua do; Co thé xac dinh dwoc tham sb
clia mang tinh t¢i c& anh hwéng cla tai. So db xac
dinh céc tham sd cGa mang théng qua md phéng
trong mang 660 V cac mé ham 16 dugc tdng hop
tlr ba so d6 thanh phan.

H.4. So dé mé phdéng tinh dong dién ro

N conc neiee mo, so 5 - 2016
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H.5. So' dé mé phéng tinh tri hiéu dung dong ro: a - So dé khdi tinh tri hiéu dung dong ro;

b)

b - Dang song dién ap va dong dién ro
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H.6. So' d6 mo phdng xéc dinh théng sé cach dién clia mang 660 V

Cac so do thanh phan dwoc xay dung dé& 1an
lwot xac dinh lp, Up va |, Nhibtng mé phong rng voi
mang ha ap 660 V cap dién cho 13 phu tai dwoc cho
& H.3 va H.4. Cac dang séng két qua va so dd khdi
dé tinh tri hiéu dung dwoc cho & H.5. So dd mo
phong thu gon clia phwong phap dwoc cho & H.6.

4. Két luan va kién nghi

Cac két qua & muc 3 da cho thdy hoan toan co
thé thwe hién viéc xac dinh tham sbé cach dién cla
mang béng phuwong phap mé phéng. St dung
phwong phap nay sé loai trlr dwgc anh hwéng cla
sai s6 do lwong. So dd md phong duoc xay dwng
dam bao tinh da dang, dé& dang tuy bién dé biéu
dién moi dang cAu tric cua lwdi dién ha ap 660 V
trong mo (so dé6 mang hinh tia, mang hinh tia phan
nhanh) ting v&i s thiét bj cé thé thay déi mot cach
tuy chon. Phuwong phap xac dinh théng sb cach
dién clia mang nay dam bdo tinh tién tién, hién dai

va 1a co sé& dé thue hién cac nghién clru sdu hon
vé an toan dién giat va an toan n6.0
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SUMMARY

The paper presents some results of
testing with thermal model by Motor Cad
software. The authors have used proposal
thermai circuit model with sprayed
parameters to achieve simplicity and
accuracy in calculation and design of
electric motors.
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SUMMARY

The paper shows the new method to
determine the insulation parameters of 660
V network with isolated neutral. The network’s
capacitance and insulation resistors are
deducted from Ug, Iy, | which are directly
resulted from simulation model. The model
reflect the realistic of loads, it is also very
flexible and allow the users to simulate any
type of underground mines’ network with
variety input parameters.
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