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KHOA HOC VA CONG NGHE M0

NGHIEN CUU XAC BINK DONG BIEN RO
TRONG MANG DIEN MO HAM LO
(o, SU’ DUNG CAC BO BIEN DOI

i&n nay, cac md ham 1& vung Quéng Ninh
dang duwa vao sir dung nhiéu t6 hop co
gi¢i hoéa' khai thac mc'yi, trong dé cé s
dung céc b, bién tAn ban dan dé truyén déng
cho cdc may cong tac. Dé khoi dong cac hé
théng bang tai va may bom, nhleu mé ham 1o
cling str dung cac bd khdi déng mém diung céac
van ban dan coéng suét lon.

Trong diéu kién khac nghiét & cac moé ham 19,
viéc sir dung_hé truyén déng diéu khién bang ban
dan lam xuét hién nhirng van dé k¥ thuat phirc tap
cling nhw vé an toan dién giat. D6 1a vi khi dwa cac
thiét bi dién tlr cong suét vao thi mang dién md tr&
thanh mét mang hén hop, cé chira ca phdn mach
xoay chiéu tan sb coéng nghiép, phan mach mot
chiéu va phan mach xoay chiéu cé tan sb co thé
diéu chinh. M&i mot phdn mach nay cé dic diém
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van hanh va yéu cau khac nhau v& dam bao didu
kién an toan dién giat [3]. Vi vay, viéc nghién clru
dac diém cla dong dién rd phat sinh trong mang
dién mé hén hop, dé tir d6 dé xuat cac giadi phap
han ché hiéu qua dong dién ro trong cac mang
dién md cé chira cac bo bién ddi c6 y nghia khoa
hoc va thuc tién.
1. Két qua nghién ciru

V&i gia thiét mang co thdng sb tap trung, bé qua
tr& khang cla bién ap va cap, phan mach chinh lwu
clia bod bién dbi dwoc mac true tiép khong qua bién
ap va khong tinh dén tré khang cach dién gitra cac
pha clia mang, so dé twong dwong v& phwong
dién an toan dién giat cho mang dién md ham 16 ¢co
str dung cac bd bién dbi ban dan (mang hén hop)
dwgc mo ta nhw hinh H.1.
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H.1. So d6 tuong durong vé phuong dién an toan dién giat ciia mang dién mé hén hop

" Trong so db ky hiéu R, Rs, Re, Ca, Cs, Cc la
dién tr& cach dién va dién dung céac pha so véi déat
clla phdn mang truéc bién tAn (MTBT); Ra, R,
Rer, Cap Car, Cor la dién tré cach dién va dién dung

cac pha so v&i dat cla phdn mang sau bién tan
(MSBT); R4, R, C,, C. la dién tr&d cach dién va dién
dung gitra cuc dwong (+) va cwc am (-) so vdi dat
clia phan mang mét chiéu (MMC); U; Ia dién ap
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pha cudn thtr cap clia may bién 4ap khu vire; Up la
tri s6 trung binh ctia dién &p chinh lwu cau ba pha.

1.1. Khi phét sinh ré & phan mang trwéc bién
tan (MTBT)

Trudng ho’p phat sinh rdo & phan mach xoay
chiéu tan sd cdng nghiép MTBT so dd tinh toan co
dang nhw hinh H.2. Trong do: Ry, la dién tré rd mot
pha. Kh| co ro mot pha, dong i, qua dién tré ro Ry
sé gom hai thanh phan: thanh phan dong xoay
chiéu i1 gay b&i dién tré¢ va dién dung cach dién
clia phan mang xoay ch;eu MTBT va thanh phan
dong mét chiéu i, c6 tr s6 tly thudc vao sy mat déi
xtrng dién tré cach dién cia phan mang dién mot
chiéu MMC.

Thanh phan xoay chiéu dwoc xac dinh theo
phwong phap giong nhw phwong phap tinh dong ro
trong mach ba pha trung tinh cach ly théng thuong
11, 2! _
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© T R #[RIEXC)] RRo-iXc(R+Rp) ;
Tai day: R va X¢ - Dién tr& va dién khang tong

cach dién ba pha cla phan MTBT so voi dat; Us la

dién @p pha clia mang.
Veé tri hiéu dung co:

JRZ+X2
JRRZ + X (R+R,o )
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H.2. So db tinh dong ro trong mang

Sau khi bd qua anh hwéng cla tré khang cach
dién phan MSBT, chuing ta c6 thanh phan mét chiéu i
va duoc xac dinh nhw sau:

» Dong tao b&i so do ba van cue tinh am:

ML 1 (U S
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" Ro(R+R.)+RR.

> Dong tao b&i so do ba van cwé'tinh duong:
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hén hop khi phat sinh ro & phan MTBT

1
Ro(R+R.)+RR:
: 1
Ro(R+Ry)+RR,
Tir (5) suy ra: néu R.=R. (mang 1 chiéu co dién
tré cach dién d6i xtng) thi 1,=0. Khi do, dong dién
rd o tri hiéu dung dwoc xac dinh béi biéu thire:

JRZ + X3
JRRZ, +XE (R+Ro)’
Tredng hop R, =R. (mang 1 chiéu c6 dién tré
cach dién khong déi xing), néu chi xét dén
thanh phén dieu hoa co ban tinh dwoc trj hiéu
dung cua dong dién ro trong tru’o’ng hop ™ nay

i =l =l -I =1,17U (5)

Iy =k = (6)

> Vay dong mét chidu iz xac dinh theo biéu thire:
2 L y2
R? +X&

o =K +13 =U
ro 1712 f\jRZR}ZD +X%(R+Rro)2

1.2. Khi phét sinh ro & phan mang mét chiéu
(MMC)

+1,172R2{
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theo biéu thirc:
2
} .o (7)

1 1
Ro(R+R.)+RR. R, (R+R;)+RR,

Trwang hop co rd tr cwc &m cla ngudn mot
chiéu co6 so do tinh toan nhw hinh H.3.
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H.3. Sor db tinh dong ro trong mang hén hop khi ro & phan MMT (ro tir cuc am)

Khi c6 ro tir cywe &m cla ngudn mot chleu dong
rd cling gdém hai thanh phan:

> Dong iy dwgc géy ra bdi dién tré cach dién
cla phan mang xoay: chidu tan s& c¢bng nghiép
(MTBT);

» Dong i gay bdi dién tr¢ cach dién cuc tinh
~ dvong cua phén mang mét chiéu R..

Thanh phan iy 1a dong chinh lvu do cau chinh
lwu tao thanh so dd ba van (cwc tinh am) so véi dat
tao nén.. Thanh phan i1 ¢O tri sb trung binh dwoc
xac dinh theo biéu thire sau day:
M—‘(R-”Rm)i
R+(R./IRyp) Rro
_ 1,17U;

Rio(R+R.)+RR._

Thanh phén i iz la dong mot chiéu do dién ap cuc

tinh &m cla nguén mot chidu so véi dat gay ra va
€0 tri s6 dwoc xac dinh theo bidu thire:

Uy 1
R, +(R./R,,) Ry

2,34U;

" R(Rs +R.)+R,R.

Nhu vay: .

1:

(8)

2=“=

/IR
Rro (R ° )

(9)

1,17
R (R+R.)+RR.
2,34
Rio(R+ +R.)+R.R.

s #l =10 R. (10)

1,17R._ i
Ro(R+R)+RR.
2,34R_
Ro(R+ +R)+R,R.
Theo nguyén ly lam viéc cla bd nghijch lwu thi

|r0=Uf (11)

tai mdi thei diém, cac pha cia phidn MSBT sé
dwoc diéu khién ndi véi cuc dwong hodc cwc am
clia phan MMC. Néu xét dén anh hwéng cua tré
khang cach dién phan MSBT dén dong dién ro
thi dong |, s& ¢ gia tri I1on nhit & thoi diém khi
c& ba pha cla phdn MSBT déu ndi véi cuc
dwong cla phan MMC. Vi vay, tinh cho trwong
hop nguy hiém nhét dong i, c6 tri sé dwoc xac
dinh theo biéu thirc:

2,34Us

R (R: +R.)+RR:
ro

Trong do R"+ =R./IR¢; Ry 1a dién tré cach dién
téng ctia phadn MSBT so voi dét.

(12)

- &

Khi dé cé:
( 1,17R.
Ro(R+R)+RR.
||'O_ f " 2,34R_ (13)

Ro(RL+R)+RIR_

Trwong hop co ro tr cwe dwong cla ngudn mot
chiéu c6 so db tinh toan nhw hinh H.4.

Khi c6 ro tir cyc dwong cla ngudn mét chidu
dong rd cing gdm hai thanh phén Déng iy gay
b&i dién tré cach dién cda phan mang xoay
chiéu tan sb cong nghiép (MTBT) va dong i2 gay
b&i dién tré cach dién cwc tinh am cha phan
mang mot chiéu R.

Thanh phéan i; Ia dong chinh lwu do ciu chinh
Iy tao thanh so dd ba van (cuc tinh dwong) so véi
dat tao nén va co tri sb trung binh dwoc xac dinh
theo biéu thirc:

1,17V
R+(R4//Ry)

1,17U¢
Ro(R+R.)+RR,
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H.4. Sor do tinh dong ro trong mang hén hop khi ro & phdn MMT (r6 tir cuc duwong)

» Thanh phan i, |a dong mot chiéu do dién ap
cwe tinh dwong cGa ngudn mot chiéu so véi dat
gay ra va co tri s6 duoc xac dinh theo biéu thirc:

u* Ug 1
hb=—=— 0 _ (R,//R,)—-=
? Rro R-+(R+'{/Rro)( ' ro)Rro (15)
2,34V
Ro(R, +R)+R,R. T
Nhw vay:
1,17
R (R+R,)})+RR
lr =l =y rof 2*)34 * + (16)
i ;
Rio(R+ +R)+R.R.
hay
1,17R,
R.(R+R,)+RR,
o =Us| 17
ro f 2,34R, ( )

+
Ro(R+ +R)+R,R.
Twong tw trén khi rd to cwe dwong ctia phan

MMC, néu xét dén anh huéng clia tré khang ‘cach
dién phan MSBT dén dong dién ro thi dong I, sé co
gia tri I6n nhat & thei diém khi ca ba pha clia phan
MSBT déu néi v&i cwc am cla phan MMC. Vi vay,
tinh cho tredng hep nguy hiém nhét dong i, ¢o tri
sb duoc xac dinh theo biéu thire:
. (18)
Ro(Rs +R))+R,R!/

Trong d6: R/ =R_//R;; R; - Dién tré cach dién téng
clia phan MSBT. :
Trwéng hgp nay co:
1,17R;
Ro(R+R,)+RR,
2,34R,
Rio(Ry +R) +R.R!

(19)

Iro_ f

1.3. Khi phét sinh ro & phan mang sau bién _

tan (MSBT)

Trwo’ng hop phat sinh r6 & phan mach dién xoay 7

chiéu tan sé thay dbi (MSBT) so do tinh toan cd
dang nhw hinh H.5.
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H.5. So db tinh dong ro trong manh hén hop khi phat sinh ro & phdn MSBT
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Trwdng hop nay dong ro chay qua dién tré ro
Rr.gdm hai thanh phan: thanh phan xoay chiéu
gay bdi tré khang cach dién clia phan MSBT va
thanh phan mot chiéu gay béi tré khang cach dién
clia phan MMC.

" Thanh phan dong xoay chiéu:

P (20)
_ - Ut(R¢-Xer)
RiR - Xt (Re + Rro) :
VOi Ry va X¢r la dién tré va dién khang tong cach

dién ba pha clia phan MSBT so voi déat; U{ 1a dién
ap pha ctia phan MSBT.

V& tri hiéu dung c6:

JRE + X
\(R?Rngo = X%f (Rf * Rrc:v )2
Thanh phan dong mét chiéu do nguén chinh luu
Ug=2,34U; gay ra:

» Xét treong hop ba pha cta phan MSBT cing
dwoc ndi voi cwe dwong ctia phan MMC:

21

=

u 1

I = 0 R R¢/IR)—

2"R_+(R, //Rf//Rro)( _ “’)Rm

=g &9 RiRr (22)
RRRt +RRRp +RRRy, *RIRRg

» Néu chi xét dén thanh phan diéu hoa co ban
tinh dwoc tri. hiéu dung cta dbéng dién ro trong
trieng hop nay theo biéu thirc:

0P [RF ]

+

2,342 UZR2R?

o= V2 492 =
N

Rgero + X%f (Rf & Rro )2

(RRiR; +R R R0 +RR{Rro +R:RR;)*

¢ BT ® D
_ U (Rf +XCf) . 2,342 U2R2R? _ (23)
ro 2
‘ R?ngq * X%f(Rf *Rpo )2 (R_R+Rf +RR;Rp +RR{R +RiR(R, )2
> Xét truong hop ba pha clia phan MSBT ciing dugc ndi véi cure am clia phan MMC:
B Yo (R_!lRf/ero)—L; ih = 2y R.R¢; (24)
R, +(RJR{/Rg) 2 R R.R:R; *+RR;R,o *RR{Rro *R;RR 1y
B2 o n®
L= Us (Rf ¥ XCf) b 2,342U2R%R? 25
ro = s
RZRE, +X&¢(Rf +R0)* " (RR,R; +RR4Ryo *RRRo +R:RR o )
2. Két luan » Trwdng hop ro phat sinh & phan mang

T nhitng két qua nghién ctru trén day, ching
tdi rat ra mot s6 nhan xét budc dau vé dong dién ro
trong cac mang dién mo cé chira cac bd bién doi
nhw sau:

» Trong cac mang dién mé ham 10 co s
dung cac bo bién ddi ban dan (mang hén hop),

‘quy luat ecia dong ro phu thudc vao dién tré va
- dién dung cach dién ctua mang rat phic tap va

i tuy thugc vao phét sinh ro & phan mang MTBT,
. MMC hay MSBT;
» Khi c6 rdo mot pha & phan mang MTBT, tri

" hiéu dung clia dong rd dwgc xac dinh theo biéu

thire (6) hoac (7);

» Khi cé ro & phan mang MMC, tri sé déng ro
"o thé dwoc tinh theo biéu thirc (10) hodc (16)
va khi rd & phan mang MSBT, tri hiéu dung cua
dong rd c6 thé dwgce xac dinh theo bidu thic
(23) hoac (25);

MTBT, tri s& dong dién rd sé nhd nhét khi phan
mang MMC c6 dién tré cach dién dbéi xirng (R+=R.).
Vi vay, nén lwa chon thiét bi sao cho phan mang
MMC c6 chidu dai ngin nhat dé dé dat dwoc diéu
kien R.=R;

» Khi phan mang MMC cé ¢6 dién tré céch
dién dbi xrng, néu lwa chon so dé cung cép
dién cac mang dién md hén hgp sao cho phan
mang MSBT c6 chiéu dai ngén (dién dung cla
mang so v&i dat nhd cé thé bd qua), thi cac gidi
phap han ché dong dién ro trong mang hén hgp
c6 thé twong tw nhu cac giai phap da ap dung
ddi véi mang xoay chiéu tan s6 cong nghiép
thdng thudng;

» Khi phan mang MMC c6 cé dién tr& cach
dién khong dbi xtrng hodc phan mang MSBT cé
chiéu dai dang k&, dé dam bao an toan dién giat
can ap dung cac giai phap han ché dong dién ro
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moi, phu hop cho cac mang dién md hén hop.
Nhirng van dé& nay sé dwoc ching toi dé cap dén
trong céc bai bao tiép theo.O
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SUMMARY
"The power

| frequency converters (combined networks) |
. are being used extensively in_Quang Ninh

| area. In order to be able to select effective |
| solutions to limit the leakage current in-these |
is " necessary to know the |
leakage currents |

networks, it
characteristics of _ the

| generated in them. The paper presents results |

' of calculating the
the AC network section, leakage in the DC
. section and leakage in the variable frequency
| network section. Research results show that
| when a portion of the DC network has the |
. asymmetric insulating resistance or the |

| variable frequency AC network part has |

considerable length, to ensure the safety,-the
other leakage current limiting solutions |
should be applied. |
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supply networks at the il
| underground mines containing semiconductor |

leakage currents in |
| combined networks when there is leakage in |

NGHIEN CUU LUA CHON. ..

(Tiép theo trang 65) ‘

t6i thidu, dam bao dw an xay dung véi chat lwong
cao nhét, téc dd thi cong nhanh va gia thanh Ia.
thap nhat c6 thé.00
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SUMMARY

' The .article introduces "some basic
| principles for selecnng tunneling machines |
| as well as a number of related equipment fo
the purpose of-notifg to the managers, |
| designers and contractors in the construction |
. of small cross section tunnel in Vietham. This |
| study using the microtunneling machines can |
| be used as a reference material to select
| appropriate tunneling machine and associated

| equipment to avoid any unacceptable risks

| that may occur during the driving process.
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