271/ 244

TAP CHi

ISSN 0868 - 7052

/ ¥
XN
X\

-
MINING INDUSTRY JOURNAL I

;é g & i : B -
ntals ‘:lT “m IE
2SS | DL 1 \

- LLLHJE%L . [T:% -'/ iy
CACH e

3 <= e -
. M i it { § ) e {
oyl LA 1 R Wi
! 3 F o e
Dt~ I AL AT B
vy o = -



T

I

MUC LUC

2 - Glm 2 =1 TIEU BIEM
| m m "9 *» Co ché chinh sach dé khai thac hiéu qué cac mé dau  Pham Kiéu Quang 1
' d : khi & Viét Nam va nnk
O DGR CuA 4O KHACN MO VET NAM # Chic miing TSKH Binh Ngoc Dang tron 80 tudi BBT 10
NAM THE 00t =l THAC MO
”" 3-2018 *» Cac gidi phap duy tri, phat trién, ma réng ap dung hé Truong Bic Du, 11

théng 16 doc via phan tdng Vi cong nghé co giGi  PhamTrungNguyén
héa khai thac than

< Nghién ciiu ky thuat chéng giit nh&m én dinh dudng Pham Thj Nhan, 17

© Téng bién tap:

e = Y { 16 d&o trong via than day Ngo Biic Quyén
GS TS NGND. VO TRONG HUNG | * Nghien ciu thyc nghigm &nh hudng clia ol tisu Vi Xuan Bang, 24
© Phé Téng bién tap | thudc nd dén quy luat dap v& dat da khi nd lugng né  Bam Trong Thing
kiém Thu ky Toa soan: | tap trung
ThS. NGUYEN VAN BIEN | % Nghién ciru ap dung may kh&u khai thac than, cot Vi Trung Tién 29
4 chéng thiy luc don xa hap chéng gitt 16 chg tai md va nnk
© Uy vién Phu trach Trj su: § Tay Bic Khe Cham, Céng ty TNHH MTV 790
KS. TRAN VAN TRACH | % S& dung mé hinh hé théng lién kat phén tich, x4&c Nguyén Van Ding 35
i ‘ dinh trang thai lam viéc clia qua trinh t6 chiic san va nnk
© Uy vién Ban bién tap: | xuét trong 16 chg ca gidi hoa
e el U8 ic | _OXAY buNG cone TiNK NafM vA m
TSKH. BINH NGOQC DANG g < Nghién cGu hoan thién phudng phap xac dinh “lugng V6 Trong Hing 41
TS. NGHIEM GIA : thudc nd don vi” khi thi céng cong trinh ngam nim
PGS.TS.NGUT.HO STGIAO | ngang va nam nghiéng
TS. TA NGOC HAI | % V& vén dé b6 tri diém quan trac va tinh toén d6 lun Dé Xuan Hoi, 49
CN. NGUYEN THI HUYEN W bé mét khi thi cong dudng hdm trong dét dat néng Dao Viét Doan
TS. NGUYEN HONG MINH % Phuong phap du bao do lun mat g4t khi xay dung D& Ngoc Thai 55
PGS.TS. NGUYEN CANH NAM < V& sy tuong thich giira cac tinh nang co hoc va kich Dao Viét Poan 61
KS. DAO VAN NGAM : thude hinh hoc ciia cac b phan cau thanh két cdu
chéng neo

TS. PAO BAC TAO
TS. PHAN NGOC TRUNG
GS.TS.NGND. TRAN MANH XUAN

03 TUYEN VA CHE BIEN KHOANG SAN
** Nghién cliu anh hudng cia luu lugng nuéc va d6 théng  Pham Thi Nhung 67

T L

< i khi dén qua trinh roi clia cac hat khoang trong thiét va nnk
¢ TOA SOAN: | bi tuyén ndi d¢ ug ug
$6 3 - Phan Dinh Giét I VHpEKTRTiCGg oG nguis
Thanh Xuan-Ha Ngi ; 01 GO KHi VA CO BIEN MO

bién thoai: 36649158; 36649159 | & T 5 S 2 L - e ) ;
Fax: (844) 36649159 % Tinh dong dién ro trong phan mach dién mot chiéu Kim Ngoc Linh 74

N ik 2 LA % G T P
Email: info@vinamin.vn cua mang dién mé hon hgp & qua trinh qua doé

Website: www.vinaminvn {1 THONG G610, AN TOAN VA BAO VE MOI TRUGNG
# Tap chi xust ban véi sy cong tac g % Xac dinh ché& d lam viéc hop Iy cla tram quat gi6 Nguyé&n V&n Thinh 78
clia: Trudng Pai hoc M&-Bia chat; chinh mé than Tan Lap, Céng ty Than Ha Long-TKV
Vién Khoa hoc va Céng nghé M- % Nghién ciu xay dung quy chun ky thuat quéc gia Dao Van Chi, 82
Luyén kim; Vién Khoa hoc Cong vé nuéc thai mé than va nha may tuyén than BuUi Manh Tung
ngh& Mé; Vién Diu khi | < Bic diém nguén nudc khoang néng Ban Bon, thj x& D6 Van Binh 86
y Nghfa L@, tinh Yén Bai va nnk
|+ Danh gia anh hudng ciia cac yéu t6 trong phénving  Dang Tuyét Minh 91
+ Gidy phép xuat ban s6: . nguy co 1a
319/GP-BVHIT ngay 23/7/2002 1 O CONG NGHIEP DAU KHi
Fua .Bc_) Vanihoa Thong t"} ** Banh gié nguy co tran ddu va cac gidi phap ting phé L& ThiLé 96
¢ In tai CTCP Khoa hoc va V6i su ¢8 tran dau tai tinh Thanh Héa
Ceng nghe Hoang Quéc Viet 3 THONG TIN VA SUF KIEN
18 Hoang Quoc Viét - Ha Noj OO ; e BUc Toan 1
Dién thoai: 37562778 | % Tinvan nganh md thé gi6i PO~ el
| ** Héi thdo khoa hoc tai Sydney vé van gé néng héi Hoai Nga 105

¢ Nop luru chiéu:
Thang 6 nam 2019

trong nganh mé: “Gidy phép hoat dong ctia xa héi”
Anh Bia 1: Thi céng giéng dirng & Céng ty than Nii Béo (VTH)

Ol S S S R

7
Ny
Ny
Z




CO KHi VA

CUA MANG PIEN MO HON HOP & QUA TRINH ¢

W rong bai bao trwéce [1], chung toi da trinh bay

I cac két qua nghién ctru tinh toan dong dién ro
<€ trong cac mang dién md cb chira cac bd bién
dbi (mang dién md hdn hop). Cac biéu thirc dwoc
néu trong [1] cho phép tinh toan ddng dién ro khi phat
sinh rd & phan mang trwdc bién tan, phan mang sau
bién tan va phan mach dién mdt chiéu ctia mét mang
dién mé hon hop & ché dé xac lap. Trong nhidu
tru’o’ng hop can phai biét rd tinh chat qua trinh qua do
clia dong dién rd, vi dy nhw khi can chon théi gian tac
déng tré cla role bao vé& ro, tinh dién lwong qua
ngudi dé& xac dinh didu kién an toan dién giat cla

H DONG BIEN RO TRONG PHAN MACH BIEN
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mang,... Mdc dii vay, van @& nghién ctu v& dong dié
rd trong cdc mang dién mé hén hop & ché do qu
trinh qua d con it dwoc quan tam va cho dén na
van chuwa co két qua nao duwoc cong bé. Bai bdo na
trinh bay két qua nghlen clru vé tinh dong dién r
trong qua trinh qua d6 & phan mach dién mot chié
clia mang dién mé hdn hop.

1. Tinh dong dién ro khi cham vao day am

So db thay thé twong dwong don gian m¢
mang dién mé hén hop v& phwong dién an toz
dién giat nhw hinh H.1 [2].

B CHINH > TA BIEN B’
MOT
LUu o CHIEU TAN
C >—0 S (;,
BAKV
Raf | Rel | R¢ b Ry | R. Rad | Ref |[Rer

Cor bC2

H.1. So db thay thé twong duong mang dién mé hén hop vé phurong dién an toan dién giat

Trong so' dd ky hiéu Ra, Rg, Rc, Ca, Cs, Cc la
dién tr& cach dién va dién dung cac pha so véi dat
clia phan mang trwdc bién tan (MTBT); Rar, Rt
RCf, CAf, CBf, CCf Ia dlén tré cach dlén va dlén dung
cac pha so v&i dét cha phan mang sau bién tin
(MSBT); R+, R,, C,, C. |a dién tr& cach dign va dién
dung gilra cwc dwong (+) va cyc am (-) so voi dat
clia phan mach mét chiéu (MMC).

Xét trwdng hop mang dién moé hén hop ¢ chra
phu tai mét chidu (hodc mang khéng c6 phu tai mét
chiéu nhwng phan chinh lwu va phan nghlch lwu
trong bd bién tan c6 khoang cach dang ké), véi gia
thiét phan mach chinh lwu dwgc mac trypc tiép
khéng qua bién ap va bd qua anh hUO’ng do tr&
khang cach dién cGa phan mang sau bién tan, so

BN cone NeHIEP MO. 503 - 2019

dd tinh toan dong dién rd khi cham vao day a
phan mach dién mét chidéu clia mang dién mo hé
hop nhw hinh H.2.

Trong so d6 ky hiéu Ry, la dién tré ro; Ur la dié
ap pha cuén the cép cla may bién ap khu vyc; |
la tri s6 trung binh cla dién ap chinh Iwu ciu t
pha (Ug=2,34.U;).

Dong dién ro ir. gdm thanh phan dong dién ro i
do nguon dién ap cyc tinh 8m clia ngudn mét chié
so voi dat gay ra va thanh phan dong dién ro . ¢
so' @6 ba van (cuc tinh am) so V&i dat gay ra (thar
phan iro. chi tn tai khi ké dén dién tr& va dién dur
cach dién clia phan mang trwéc bién tan). T so (
hinh H.2, c6 so dd twong dwong dé tinh thanh phi
dong dién rd i nhw trong hinh H.3.a.
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H.3. So db tinh dong dién r0 iyy. khi cham vao day &m

Tl so dd H.3.a suy ra theo luat déng mé tu dién
co: Ug_(+0)=Uq_(-0)= UoR_/(R. +R_)

Vay dong dién ro tai thoi diém t=0:

Iro1-(0)=Ug_(+0)/Rg =UsR_/R (R, +R_). (1)
Ug UR_/(R, +R_)

Ap dung phuong phap ngudn twong dwong cé
so d6 tinh toan dong ro i1 nhw hinh H.3.b. Trong
do:Uy =URJ/(R +R.); Ry=RR/R +R); Gs=C.+C..

Tir so dd hinh H.3.b tinh duwgc thanh phan xac
lap clta dong dién ro:

UyR_

lroxi1- =

Rg +Re  R,R_/R, +R_)+R,
R+R—Rr€) (C+ + C—)

R.R_+R,R, +RR,

Thanh phan tw do clia dong dién ro:

VO’I 'C»,_ =

®)

U,R_ ” R_
R.R_+R,Ry +R_Ryy (R, +R_)R,,

Tir (3) suy ra thoi gian tat cda thanh phan tw do
trong cac dong dién ro iry. (thdi gian qua trinh qua do)
ty & thuén véi dién tré twong dwong (R/IRIIR,,) va
téng dién dung (C.+C.).

> So dd twong dwong tinh thanh phan dong dién
1 ir2. do so' dd ba van cye tinh am so véi dat tao
nén (thanh phan dong dién ro khi tinh dén dién tr&
va dién dung cach dién cta phan mang trwéde bién
tdn) nhw hinh H.4.

Trong so @6 nay R va C la dién tr& cach dién va
dién dung tdng clia phan mang trwdc bién tan so
voi dat (R RA//RB//Rc,C CA//CB//Cc)

Tl so' 6 hinh H.4 suy ra:

Ue (+0)=Uc_(-0)=U,R_/2(R+R_)

Iro1—

"R,R_+R.R, +RR,

exp(-t/t,_ )J

(2)

irota1- = Aqexp(pt) = Aqexp(-t/T 1_),
Xep chéng két qua va thay so kién cuéi cling c6
két qua dong rd qua trinh qua dé:

@)
i 2

T o) z

R/ C__l_ Wik

H.4. So db tinh dong dién ro iwy. khi cham vao day am

Vay dong dién rd tai thei diém t=0:

ir02-(0)=Uc_(+0)/Rg ~U0R 2Rz(R+R_)(5)

Ap dung phwong phap nguon twong dwong cé so
dd tinh toan dong dién ro i twong tw nhw H.3.b.
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Trong d6: Uy =U)R_/2(R+R_); Rqg=RR/R+R_);  _ Tinh thanh phan xac l&p ciia dong dién ro tir so
Cs=C+C_. do twong duwong:
L __Ye _ URIZR+R) _ U,R_ %)
~~~~~ Rag+Ry RRIR+R_)+R, 2(RR_+RR, +R.R,)
Véi Thanh phén ty do ctia dong dién ro:
o RR_R,(C+C.) 7) irofd2— =‘A2 e’fp(Pt) = A, exp(-t/1, ), .
“ RR_+RR, +R_Ry _ Xep chong két qua va thay so kién cudi cung c¢
két qua dong ro qua trinh quéa do:
. U,R_ RR_
=2 = 2RR.+RR, +R_Rr6)[1+ RR_R, Pt 2 )} ®

TG (7) suy ra thoi gian tét cla thanh phan tw do  dwong (RI/RJ/Ry) va tdng dién dung (C+C.). Va
trong dong dién ro i ty & thudn véi dién tré twong  dong rd téng khi cham vao day am bang iro-=(iro1-+iro2.)

- HR " RR TR _ RR
*“RR +RR,‘RR, {1 RIRR, P WT")J‘ 2RR +RR, +R_R,(-,)[1' R+RR, eXpWTZ‘)J ®)

~ Mo
2. Tinh dong dién ro khi cham vao day dwong dwong phan mach dién mot chidu cla mang diér
So do tinh toan dong dién ro khi cham vao ddy  mé hén hop nhw hinh H.5.

i
I

MMC +
U i N NN
-\ A MTBT
- B Uy
3 c
N 78 7N
R R R -
d 1% | @j 1T= l
Ca Cs Cc ae — iro+
—|6+ —!E~ Rré

H.5. So db tinh toén dong dién ro qua trinh qué dé khi cham vao day duong

Dong dién 10 i+ cling gdm thanh phan dong dién  ra (thanh phan iy« ciing chi tdn tai khi k& dén dién tr
r i1 do NGuoN dién &p curc tinh dwong ciia ngudn  va dién dung cach dién cia phé&n mang trwdc bié
mét chiéu so v&i dét gay ra va thanh phan dong dién  tan). Tt so dd H.5, ¢ so dd twong dwong dé tin
r0 iro2- do s0' d6 ba van cuyc tinh dwong so véi dat gdy  thanh phan dong dién rd i, nhw H.6.a.

a) b)
+ —___
Rid q

U, o)
= l 1 Ua (T) __|Cti— =X o
39 o

H.6. So’ d6 tinh dong dién ro iry. khi cham vao déy duong

Tl so d6 H.6.a suy ra theo luat déng mé tu dién Ap dung phuwong phap ngudn twong dwong c
€. Uc.(+0)=U¢, (-0)=U,R, /R, +R_) so’ do tinh toan dong iyoq+ nhw H.6.b.

Vay dong dién ro tai thdi diém t=0: Trong d6:Uy =UR, /R, +R_);

iror- (0) = UC+(+O)/Rr6 =UoR, /R(R, +R_)(10) R =R,R_/(R, +R.); Cy = C,+C_

mgaa NGHIEP MO. SO 3 - 2019
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| cum

(11)

Tl so d6 H.6.b tinh duwoc thanh phan xac lap cua dong dién ro:
Us __UR,IR,+R) _ U,R,
Rg+Rp  R,R_L/R, +R_)+ Rs R,R_+R,R,+RR,

hoxite =

B1e =

R+R—Rrﬁ(C+ + C—-) (12) il’Otd1+ = A1 exp(pt) = A1 eXp(—t/T1+ ) )

_ Xép chéng két qua va thay so kién cusi cling ¢6
két qua dong ro qua trinh qua do:

" R,R_+R,Ry +RR,
Thanh phan tw do clia dong dién ro:
U,R,

oty =

Uy /2

R
Récl R

H.7. So 6 tinh dong dién 16 iz, khi cham véo déy duong
Tir (12) suy ra thoi gian tat cla thanh phan ty do
trong cac dong dién ro . (thdi gian qua trinh qua do)
ty 1& thuén véi dién tré twong duong (RJ/IRJIR,) va
tong dién dung (C,+C.). :
» So do twong dwong tinh thanh phan dong dién
Us _ UR,/2R+R,)

1+ R, exp(-t/t,,)
R+R— s R+Rr€> ot R—Rré (R+ PR, )Rré )

(13)

ro iz do so' 6 ba van cyc tinh duong so voi dat
tao nén (thanh phan dong dién ro khi tinh dén dién
tr& va dién dung cach dién cua phan mang trwéc
bién tin so v&i d4t) nhw hinh H.7.
Tlr so d6 H.7 suy ra cé:
Uc,(+0)=Ug, (<0) =UgR ,/2(R +R_) .
Vay dong dién rd tai thoi didém t=0:
iro24 (0)=Ug, (+0)/Rg = UoR,/2R5(R+R_) (15)
Ap dung phwong phap ngudn twong dwong co6
so do tinh toan déng dién ro iro2+ trong tw nhw
H.6.b. Trong d6: Uy, =U,R, I2(R+R,);

Ra=RR,/(R+R,); C4=C+C,. (16)

Tinh thanh phén xac 18p cla dong dién ro tir so
dd twong duong:

(14)

roxi2+ =
R

Thanh phan ty do clia dong dién ro:
Irota2 + = A28Xp(pt) = Agexp(~t/T 5,), v&i
Dong ro qua do:

. UyR,

2(RR, +RR, +R,R)

ro2+ = lroxize T lrotgoy =

w+Ry  RRR+R,)+R,  2(RR, +RR, +R,R,)

Xép chdng két qua va thay so kién cudi cung c6 két qua dong rd qua trinh qué do:

U,R.

o2+ =

T (18): thoi gian tat clia thanh phan ty do trong
dong dién ro i+ ty 1€ thuan véi dién trey twong dwong
UOR+ [-

R,R_

ot =

1+ RR, exp(-t/t,,)
2RR, +RR, +R,R,)|  (R+R, )R, Pl/2

(RIRIR) va tong dién dung (C+C.). Vay dong ro
téng khi cham vao day dwong bing iro+=(iro14-Hros ):

UeR, (17)
RR,R,(C+C,)

- + 18

2 “RR, +RR, +R.R, {1%)

+Ajexp(-t/t,,) (19)

(20)

UgR,

1+ exp(-tir 4,) [+ Fop exp(-t/t 5,)
RR_+RRg+RRyg| (R, +R_Ryg " " 2RR, ¥RRg+RR)| | (R+R, Reg i

(21)

Tl céc biéu thire (9) va (21), khi cho t—>w ta c6 dién mot chiéu clia mang dién mé hén hop & ché
cac biéu thirc tinh dong dién ro trong phan mach  dd xéc lap:

. UpR_

lox- =

UoR._
+
R.R_+R,R, +R R,  2(RR_+RR, +R_R,)

U0R+ U0R+

o RR_+R,R, +RR, T

Két quéd nay tring véi cac bidu thic tinh dong
dién ro xac 1ap da dwoc trinh bay trong [1], [2].

3. Két luan

T nhitng két qua trinh bay trén day co thé rt
ra dwgc nhirtng nhan xét sau:

2RR, +RR, +R,R)

(22)

(23)
> V6i céc bidu thire (9) va (21), 13n dAu tién quy

luat bién thién cﬁa‘ dong dién ro khi c6 rd tir day am
va day dwong phan mach dién mot chidu clia cac
mang dién mé hén hop dwoc mé ta & dang giai tich.

(Xem tiép trang 103)
GONG NGHIEP M. S 3 - 2019
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SUMMARY

In the past years, Thanh Hoa p
hias had the remarkable
developments and many b
have been invested SUC
development zone and ot
petrochemical filtering in Nat

Ny

3,805 billion VND): Dac Ng

tourst accommodation hg

~
|

1.611 billion): S&m Son East Asig in the

-

ecological urban area with (38
VND); Van Lang Yufukuya wood
Nghi Son of the eCcoNomic
(9.7million USDY: Yén Dink hiah -

o

and underwear factory with (3545
USD} and Sun Group Vingroup, FLC &
projects Especially
L Refinery Project
Nghi Son refinery ‘and petrochem
project comes into action the consu
demand of the petroleum for produc 3
been increasing in Thanh Hoa, which 1
been increasing in the petroleum

IS the Petrochemic

SU;_;;

:
} and traders scale and Quanity. From 2009 to

now, there have been the od spills in Thanh

Hoa province. caused ; e the

environment. » and people’s

livings [7], s responding to spills. The oil

Specially in the sea which has

fficult recentty, taking place slowly

and weakly on a large scale, the facilities

manpower, conditions to prevent and respond

to the environmental incdents of the localities
in this province The
risk of oil spill in T

effects of oil spills and proposed solutions to
respond to oil spills.

u; s ¢é tran dadu: trién khai
9gidi phép tng phé; didy kién

Y clia céc tac gia bai bao:
Cac téc gid hoan toan Chju tréch nhigm vé céc sé

TINH DONG BIEN RO,..

(Tiép theo trang 77)

Cac biéu thirc nay c6 tinh téng quat vi cho phép
tinh dwoc dong dién 1o & c3 ché d6 xac I8p va trong
qua trinh qua go.

> V6i dién dung giéi han cho Phép clia mang dién
MG I3 Crvax=1uF/pha, khi c6 1o ¢ phan mach dién mat
chiéu ciia mang dién mé hén hop qua dién tré 1kQ,
thoi gian tit caa thanh phan ty do tron
dién rod khéng vurot qua 3 ms.

> Két qua nghién civu trén cd thé &p dung dé tinh
toan dong dién ro trong cac mang dién hén hop khac
¢4 trung tinh cach ly (mang AC/DC i

> Nhing két qua nghién ciwu tink dong dién ro
trong phan mach dien Xoay chiéu clia ca :
md hén hop & ché d6 qué trinh qua do sa dugc
chuing téi trinh bay trong bai bao tiép theo.J
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SUMMARY

The paper presents research results on

| leakage currents in the DC cirouit section of a

mixed mine electric network in a transition
process. For the first time the law of variation
of leakage currents in a mixed electric network
IS described by analytical equations. These
equatons are general allowing the leakage

Current 1o be calculated in both the setting and
tfransient modes.




