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pha cuon thi c6p caa may bi6n ap khu vuc:uo la

tri s6 trung binh cOa diOn ap chinh lu'ucら u ba pha.

ィ.ィ.κヵfρヵ
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ヵr。 ″ρゎan“,′,g rrι
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五Bリ

Trl夕。ng hop phat sinh r。 。 phan mach xoay
chiё u tan s6 cOng nghiOp MTBl~so'd6tinh to6n c6
dang nhげ hlnh H.2.Trong d6:RЮ  la diOn trё  rO rnOt

pha.Khi c6 rO n16t pha,dё ng iЮ qua d10n trtシ rё R『。
se 9。 m hai thanh phani thanh phan dё ng xoay
chiさ u ll gay b6i dion tr6, va dion dung cach dion

caa phan mang xoay chiёu M‐「BT va thanh phan

dOng mOt Chiё u i2 C6 tri S6 tOy thu6C Vら O Su'n16t d6i

xu,ng dien tr6'cach diOn cia phan mang diOn mOt
chiё u MMC.

uf   _  Uf(R― iXc)l. =l', =
鴫+Ⅳ

(」Xc)l駅Ю―iXc(R+R。 )

Tai day:R va Xc― DiOn trδ  vう diOn khang t6n

cach dion ba pha cOa phan MTBl‐ so v61 dat;Ufl

dion ap pha cia nlang.

Vё tri hiOu dung c6:         .J・

R2+x3
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.R2Rλ
+X6(R+RЮ
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BIEN TAN

LUυ + NGlllCH LU U
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崎 、rrBT

(3)

R
Rr。 (R+R+)+RR+

>Vay dOng mOtChiOu i2XaCdinh theO bi6u th● C:

H.2.sα d6f′ρヵdδ″g´δ

`“

οηg′ηangヵδη力αp κ力′ρ力
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″力′づくシρ力δη A″IBT

メ
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′   MSBT
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町。(R+R)+RR=

つσ
'

.R.(5)

Sau khi b6 qua anh htl,δ ng cOa tr`シ khang cach

diOn phan MSBT,ch`ng ta c6 thanh phan mOt Chiё u i2

va d口。c xac dinh nhu,sau:

>DOng tao b6isO db ba Van cuctinh anl:

|ぅ =頁十1轟尋(R〃RЮ )寺 =｀

=_二型 L_R
RЮ(R+R_)+RR_

Tむ (5)suy ra:n6uR+=R_(mang l chiё u c6 d10n ・

tr6'C6Ch diOn dOi Xing)th:12=0・ Khi d6,dOng dien

ro c6 tri hiOu dung dυ oc x`c dihh b∂ i bi6u thク c:t

i2=12=ら ~|:=1,17Uf
1

ヽ

Rr。(RR)+R町

ヽ

R2+ 2

> Ddng tao b&i so d6 ba van cgi tinh duong
R2R亀 +X6(R+RЮ

)2
l」 =ぎ

[ギ撫雨(R〃RЮ)請 =
Trψ Ong hop R+≠ R_(man9 1 chiO

cach dion khong doi xing), nOu
u c6 diёn tr6

chi xё t dOn
1,17Uf

(4)

Ю =11=Uf

thanh phan diё u hoa c。 ,bぅ n tinh dυ。,c_tri biou

dung caa dong dion rё  trOng trt′ ong hop・
｀
nay

theO bi6u th● c:                ‐   |'.
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″わrO∂ ρ力a′,■,,ng molc力 f6●
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″0

RЮ (R+R_)+RR_ Rr()(R+R+)+RR十
(7)

Truё'ng hop c6 rё tむ cuC am caa ngu6n iΥ10t

chiё u c6 so d6 tinh tOan nhu hinh H.3.
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BIEN TAN

LLA」  十 MC NGHICH LU1J

υ

>Thanh phan i2 1a dё ng mOt Chiё u dO diOn ap
ctPc tinh dυ ong coa nguOn mot chiさu sO vdi dat
gay ra va c6 tri so duoc xac dinh theO bi6u th`,c:

MTBT

島

U+ U0
(R+//Rr。 )Rro R_+(R+//RЮ

) Ri。

MMC,nOu x6t dOn_anh hu6ng cこ a trδ kh6ng℃ 6ch
diOn phan MISBT d6n dOng diOn rё  thl dOng 12 Sё C6
gia tri16n nhat 6 thoi di6m khi ca ba pha cOa phan

MSBT dOu nOiv6icuc am cla phan MMC.Vl vay,・
tinh ChO trl′ こツng hop nguy hi6ni nhat dё ng i2 C6 tri

so duoc xac dinh theO biё u th口 c:

И

И
′   MSBT

■

`、 ●

I)C2

`
12

(15)

~罵
下再雨 TFこ「ミ]1｀十

Nhu vay:

l「o=11+12=Uf

二_二■望___+
RЮ (R+R+)+RR+

R十 (16)

+___生望___
RЮ(R++R_)+R+R_

___二■ 1」■ _____+
R。 (R+R十 )+RR+

(17)
+____■翌塁三__
RЮ (R++R_)+R+R_

Tυong tu,tron khi ro tむ cuc dυ ong cこa phan

2,34Uf
R+ (18)

RЮ (R++R 1) * n.nl
Trong d6:R`=R_〃 Rf:Rf― DiOn tr6 cach diOn t6ng

cOa phan MSBT.             ―

TrυOng hop nay c6:            
・ .

447「 ,

_____上」」」量 ______+
Rr。 (R+R十 )+RR十

+ 2,34R+

Rro(R* + Rl1+ P*P/

f.3.K力′ρ′]jr sf″力rO δ,p力う
"“

,′
'g sa″

わf6η

籠
"`MSBリ
TrtPでシng hop phat sinh rё  6'phan rnach d10n xoay

chlさ u tan s6 thay d61(MSBT)so d6 tinh toan c6
dang nhυ  hinh H.5.

1 -:2~

lr。 =Uf

31EN TAN
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り MTRT
″
.   MSBT

・ヽ
ヽ

~_3

pC2

‖.5.Sσ  d∂

`わ

力dOng“0“Ong′ηaηカカ伽 力αρ κ力′ρ力
`:sわ

力́0∂ρttη ル′SB「

B

ヽ 2

C

L=ο

1で

ノ

」【((

つC」
Cc

′′

※
一一詈

※
■
函

■

妥妥

■|
||| 1田■

■■ 一一

ヽ 1(
_´′

s」r2
::ヽ

ゝ 2

′

CC

ヽ 2

ι。

」

,Cノ
%

¨
　

Ｒ
．

与

R

‥
‥
ヽ

鳥

B

為

μィ.sα dδ

`′

″ヵdongだ):“。ng mangヵδ″ヵαp κヵ′′。∂ρヵan ννT`´。fク α′c dικx"り

．
普

(19)
hay

IЮ =Uf

11〕 00‖G‖GHIEP‖0.S03‐ 2010 .′



B10Z‐Cps・9Ⅲ d]lHD‖9‖00

Q」uo!p6uQp 9Чo ueЧ d9Чd!?!6o9o6unp d,u90
11!6.uo!puマo)ue o9q tt19p 9p`9】6u9p!マp nelЧ0

90_L8Siへ1 6uOul u9Чd oloЧ 6uOx!9p6u9Ч】uo!p

Чo9oっ」l uo!p9o9oO囚ν、6uOШ uマЧd!Ч】く

16uρnЧ1 6u9Чl

dO!Ч6u 6u9o Os u01 n9!Чo Keox 6ueLu :9A !9p

.6unp d9 9p d9Чd 19!6o9o nЧu n1 6uoハ19Ч190
doЧ u9Ч 6uOLu 6uo」lo」u9!p.6uQp 9ЧO ueЧ d,Чd

!9!b o9o〔Ч).(en0 9q 9Ч1 90 9Чu 19p l,A OS Ouetu

eOo 6unp uo!p)u,6u!?p nQIЧ0 90■8s囚6u●Ш
ueud Ou0 0eS dOЧ u9Ч 9Lu uo!p 6uOtu o90 ul!p
deo 6uno Op os uoЧo eハl n9u `6uηX !9p uo!p

Чo9o O」l u9!p9o9o Эwν、6uもШuマЧd!Ч】く

:‐
遍=・週uO!】

nQlp oomp 10p 9p 9p 19Чu u96u lマp n9!Ч0900ハllN

6uOしu uOЧd oЧo oes iq 19!Чl uOЧo O詢l u9u`κ9A:A
・

(‐と|=+週)6uηx!9p ul!p Чo9oっ」l ul!p9oO四四6ueШ

u9Чd !Ч】19Чu 9Чu 9s ou u9!p6uQp 9S !」l`_L8■四
6uoШ uマЧd っ Чuls 19Чd Q」doЧ 6uQn」■ く

:(9乙)。|。Ч(cz)|
onul nO!q ooЧl Чuip o,x oOnp eЧ1 9o Q」6uQp・

oOo 6unp no!Ч!」l`上日sh1 6ueur u9Чd`oo」!Ч】マA

(9レ)010Ч(0レ)0つЧI n9!q・ooЧI Чul1 00ap 9Ч1 90.

Q」6uQp 9s i」l`Э囚IN 6u●ШuマЧd 9 Q」90!Ч引く  
‐

:(2)。|。Ч(9)。ηЧ}

n9!q ooЧI Чuip oヮx oo`np Q」
_6uQp eOo 6unp nelЧ

.`

:」l`■8■四6u11」u9Чd p eЧd 101」Q」90!Ч】く
1■8SW κeЧ.0四四

`上8■ハ1 6ueul uマЧd`9Q」ЧuIS 19Чd OマA OlnЧ〕.κ■1

マA dO1 0りЧd 19」6uOШ e,O uo!p ЧO'O Qunp u91p

マA4)」l uOlp O?A09nЧl nЧd Q」6uQp etk)11nl κnb
`(dわЧ u9Ч 6ueul)u9puヮq !9p u9!q、9q o9o 6unp
■s 9o Ql tuマЧ 9Ш ul!p 6uOしl o9o 6uO」上 く

ines nЧu

!9p.u。!q9q o9o oOЧo 99 9Ш u9!p6uOしu o9o 6uo」)

o」uo!p6uQp QA nマPOつnq 19X ulЧu 9S19Ш e」l,」!91

6uゅЧo`κ9pЧりInりo u9!Ч6Y、マnb 19】6uOЧu■上

ueni39,・z

0

=

Q

,(o'ulu*u * o'glu-ut o'u*u-u+ lu*u-u)
ι
(°」u+'週)」

9X+%U:u + (9乙)

(8乙)

°」
l

Z)nrvt'z(場X+ハ)J∩

(z):'ぎ酔量生艶量生毀上生聖=71半(&油//―通)幽:当型三旦=71

:〔
)lNぃluマЧd eりO Ш90ぬ0 1oA!9u00np 6uQo■8s′luマЧd eりo eЧd eq dOЧ 6uρn」l;9Xく

ゥ(例と
'u+u+°

」
遍」と‐

u+°'u+週
‐
u+lu+週

~通

)

十

ι週乏遍:∩zヤ
C・Z

'9)(+:u)

乙
(°」U+'日)'9X+%0」

」∩

`乙

(

0」

d,速
+遍+0」遍

」
遍

‐
週+O」週

十
週

~週
+,遺

+と―
遍) 乙

(o」遍+」d),9x+%遍:週
+ ．υ

乙

●
°」

|

,1

乙′〕 +

:≧」をた」:「1乙ク8:Z

:oOЧI n9!q ooЧlκ?ud`OЧ 6u`on」l

6uoJI Q」ul!p 6uQp eOo 6unp nolЧ」」1 00ハp Чull

u9q`00 0QЧ nQ!puマЧd Чu?Чl u9p 19X lЧO n9Nく

(乙乙)壇
1週

=:子
|

hκ`z

:苧(0増〃拍〃+u)翌型
響1生

旦=71

:Эttr、u9Чd eOo 6uonp ono19A!9u00np
6u10上8sr」uマЧd eOo oЧd eq dOЧ 6uρn」119Xく

:e」κ06'∩ツ9`Z=。∩
nnl ЧulЧo uQn6u op nQ!Чo 19tt1 6uQp uマЧd Чu?Ч上

乙(°」週+」通)」9X+%U:】
レι)

:9o6unp no!Чi」19ノヽ
・上8Sい」u8Чd o00'Чd d9

u9!p?|メ∩:lep!oA OS■日Sr」uCЧd e00 0Чd eq u91p

Чo9o 6u91 6u9Чx u9!plマA4)」l u9!p elす。x?Aj、」!9A

.(0」週+l通)'Oxr-0」d'遺
.

(

19X+:遍，

υ∩
ヽ

(o乙)

('°xl―
'と)|∩

[('°x「)//J遍]+°
」
週

ウ∩

ヽ

・
1

=ケlも

ウ∩

:n9!Чo人eox 6uQp u9Чd Чu?Ч上滲 ・
 0四四uマЧd u」。

u9!p Чo9o 6u,Ч】0」:!ρq κe6 nQ!ЧO 10ul uマЧd ЧuマЧ}

マA■8sIへl uマЧd eoO u9!p Ч090 6u9Ч】`9」1 19q κ96
n9!Ч。人eox uマЧd ЧuマЧ}:ucЧd ЧuマЧ: !eЧ u」96・

°」ミ」
o」

`o」l u9!p enbス?Чo Q」6uQp κ?u dOЧ 6uρn」■
19X+:u

9‖]‖9‖D‖oO■1 00H VOHH

6

‖N0

6L

■

`

C)ヽ
]抽抽+C電抽週+(1短拍珀+

・ヽ

ヽ

.′



1 . Hoeocenoa B.A. (2013), Onerrprgrxaqran
noA3eMHbrx ropnulx pa6or, HoBoKy3HeqK.

2. Ilerpnvenxo A.A. (2017), Merogu r,t cpeAcrBa
rpaHuqeHhF ToKa yreqKu Ha 3eMnp B ct4cTeMax
oneKrpocHa6xeHhr xene3opyAHbtx uaxr,
AnccepraquF Ha cohcKaHr4e yrbuo[ creneHn
KaHAhAara rexHr4qecKrx uayx, Kpuaori Por - 2017.

3. Caaraqxrri 8.H., CraAHrK H.14. (2013),
3aqrra. or roKoB yreqK[ B rona6rurpoaaHHurx
pacnpeAenhTenbHbtx cerFx yrorbHbtx t.uaxT,
(YKpHI/t/BO).

1回|
mOi, phO hop cho cac mang diOn m6 h6n hcp.
Nhむ商 v`n“ nay sO ducc ch`ng Юi dё cap“ n
trOng CaC bai bao tiOp theo.EJ

TA:LiEU THAM KHAo

【HO■ ‖00 VA 00‖G‖GHE‖ 6

ilGHEil CrfU tUn GH01,t...
rttθρ tteO f“ang 6o        ヽ

t6i thi6u,dam bぅ 。dυ

`n xay dung v6i chatiυ
αng

cao nhat, t6c dO thi cOng nhanh va gia thanh lぅょ
thap nhat c6 th6.EI                

ゝ
TAILIEU THAM KHAO    `    t

l.Dうng Trung Thanh,LO Quang TOan(2017).:F
Tai bi6n vさ nguyon nhan trong xay dに Ins‐ cOng trinh
ngam bら ng may dぅ。hら m loai nh6.Tap chi cong
nghiOp M6,S02,Ha NOi.                   ■

2. French Society for Trenchless l‐ echn010gy
(2004). Microtunneling and HOrizOntal Dri‖ ing:

Recommendations.John VViley&Sons.     .
3.Herrenknecht AC(2013a).The inf。「mation

frOm the COmpany Herenknecht AC .https:〃
w、″w.herrenknecht.cOrn/en/honle.html.            ,

4.LuOng,T.H"2014.NghiOn c6,u iing dung
cong ngho kich day k6t c6u ch6ng gi[, d6 xay
dung COng tr卜 nh nOarrl.tiOt diOn nh6 dう t nOng qua
khu~VuC 36t'yeu tal Thanh ph6 Hも Chr Minh.
Luan van thac sT K▽ thuat.TrtP(ン no lDai hoc M6‐
Dia chうt,Hぎ あヽi. 

 ́ ~    ‐ ・  ・

5.Pipe Jaoing AssocidiOn(2017)An inい odudion

皇晃‰メivlg and Mic∵ unne‖i,9■sBN 978-1-.

Ngay nhan bal:θ 5Иθ了/2θ′θ
Ngay gu,l phan bien:76Иθ2/2θチ8
Ngay nhan phan bien:25Иθ4/2θ 78

Ngay ch`p nhan dさ ng bai:ブ θИθ6/2θ 78

Tむ kh6a:″,ay daO力 a′η′οaf′,力δ」′4aηg f力′δr bi
cοng fri′,ヵ ″ga′ηチf′θr ty′θ′″ヵδ∫r′′

“
。

Ngay nhan ba::25′ 9/2θ77

Ngay gιPi phan bien:78/70/2θ 77

Ngay nhan phan bien:20Иθ2/2θγ∂         .
Ngay chap nhan(dぅ ngl bai:ブ OИθ6/2θ 78  ・

.

Tン kh6a:″ηηg α′6η
“
δ力amわIcac b6 bだη dδ二

b`η daη′′ηangヵδ″ヵαpJ doηg d′δ′
“
。f dfθ″:“シva

Jθn dυηg、 C`C力 d′δ″f mang fr●つlc bだη faη′mang
saυ b′δη fa″     .  ´

．

ヽ

、ヽ.

The . article. introduces some. badic
principles for selecting tunneling machines
as well as a number of related equipment for
the .purpose of - notirfg to the managerq,
designers and contractors in the construction
of small cross section tunnel in Vietnam. This
study using the. microtunneling machtnes can
be used as a reference material to select
appropriate tunneling machine and associated
equipment to avoid any unacceptabie risks
that may occur during the driving process.

SUMMARY

.~「he  povver  supply  networks  at  the
underground rnines cOntaining senliconductOr

frequency cOnveners(COmbined networks)
are being uSed eXtenSiVely in Quang Ninh
area. ln order to be able to select effective

solutions to lirnit the leakage current inthese

networksr it is necessarv to know the
ёharaderistics・ 。f.the l`ak』 ge currents
generated in thenl.~「he paper presび hts results

of  calculatinlg  the  leakage  ctlrrents  in

conlbined netwOrks when there is leakage in
the AC netル ′ヽOrk SeCtiOn, leakage in the E)([)

section and leakage in the variabie frequency

netWOrk section. Research results show that

Aヽ′hen a pOrtion of the E)C netvOrk has the
asyrnmetric insulating  resistance Or the
Variable frequency AC net、 、′ork part has
considerable iength,to ensure the safety,― the
other  leakage  current  lirniting  sOlutions

should be applied.
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