KHOA HOC VA CONG NGHE MO

- NGHIEN CUU ANH HU'ONG cUA LUC DIEN TU'
BEN UNG SUAT CAC CUON DAY MAY BIEN AP MO -

dang mang tai, cac sw cb quéa dong, qua ap va

ngan mach mot pha, 3 pha thudng hay xay ra.
Piéu nay co thé dan téi pha hay cac cudn day cla
MBA duoi tac dung cua lwe dién tir. Khi ngan mach
dong dién tang Ién vai chuc 1an déng dinh murc, luc
dién tr ty I& binh phuong v6i dong dién sé tang 1én
vai trdm 1an dinh mirc. Néu két ciu day quan khong
chiu duoc, lyc co keo dién tir sé pha huy két ciu day
quén MBA. Do vay, ligu két cau co khi cia cudn day
MBA c6 du do bén chiu duwgc lyc dién t I6n nhat khi
sy ¢ ngan mach xay ra trong khodng th&i gian ma
cac thiét bi déng ngat chua kip hoat dong’? Viéc
nghién clru van dé nay gap nhiéu khé khan ca vé ly
thuyet cling nhw thwe nghiém, bGi vi cac qua trinh
bién déi vé dién tir-co-nhiét khi MBA dang hoat dong
la phure tap, déng thoi cac tht nghlem ngan mach
cling rat tn kém. Da co nhiéu tac gia thuc hién viéc
khao sat Iuc dién tir bAng phwong phap phan to hivu
han [1]+[5]. Bai bao trinh bay cac két qua nghién curu
tinh toan va mé phong luc dién tir va ting suét trong
két chu cac cudn day MBA trong truong hop nay.

1Ea rong qua trinh .dong cat may bién ap (MBA)

1. Xay dwng moé hinh toan cua MBA

M6 hinh ap dung la mé hinh MBA phan phdi 3
pha dién ap 35/0,4 kV; céng suat - 400k VA; Tdn
hao khéng tai (Po) - 800 W; Tén hao ngan mach
(Pn) - 3100 W; Dong khong tai (lo) - 6 %; bién ap
ngan mach (U,} - 8 %;

1.1. Lwce dién tor

Lwc hwong kinh la két qua tac dung cla dong
dién voi tlr trrdng doc truc song song voi tryc day
quén MBA; tir trwérng ngang lam xuét hién Iwc doc
truc cta MBA;. Trong phan nay trinh bay phan bé
dwong stre tir tredng tan cla day quan dong tam
déi xirng. Néu duong stre tir trdng song song véi
truc, lic d6 chi ¢o lvc huwéng kinh Liwc nay kéo day
quén bén ngoai va nén day quan bén trong, lam
tang khodng cach gitra 2 day quan. Trong thuc té
bao gio cilng tén tal khoang cach gilra hai day
quén va gitba day quén voi gdng, lam dwéng stc
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tir truoing & cudi day quan bi cong. Vi vay, ngoai
e huéng kinh con ¢ lwc hudng truc. Trong H.1
md& ta tach riéng tlr trvdng ngang truc & dau day
quén (day quan cung chiéu). Tt trwdng ngang &
day quan sat mach t&r sé I&n hon. D6 1én cla luwe
dien tir dwoc xac dinh theo dinh luat Lorenz dwoc
cho b&i céng thire (1) hay dang vi phan nhu (2):

Fat = [B.L.sin(B, It (1)
L
dF =B...dI=B.J.s.ds (2)

Trong do: |, J - Cuong @6 va méat d6 dong dién
chay trong day dan; B - Cam &ng tir; F - Lwc dién
tlr tac dong 1&én day dan; ds, dl - Cac thanh phan vi
phan dién tich va chiéu dai.

1.2. Tir trrrong trong khung déy

Xuét phat tir hé phuong trinh Maxwell, ta viét
phwong trinh rleng 60| Ve trwong dién tir dirng
(o/at = 0) trong clra so mach tir cia MBA, cé mat
d6 dong dién cua nguon 0. Phuong trinh nay duvoc
viét cho vecto tir thé A cb dang phwong trinh
Laplace-Poisson nhw (3) hoac (4) [6]:

V2A = o (3)
’A  3%A 62A

5 5 5~ =Ho (4)
8°x 0%y 6

Trong do: A - Tt thé véc to; p - Do tir thdm; o - Mat
dé dong dién.

Khi d6 cam trng tir B duwoc xac dinh bdi cong thire:

B=VA ®)

1.3. M6 hinh toan tcr trwwdng trong MBA

Pé xac dinh lyc dién tlr thc dong 1én day quan
nam trong clra s& mach tir MBA, c4c kich thudc hinh
hoc ctia MBA dugc quy dinh nhw trong H.1. Do tinh
chat méat doi xung nén tai mat ct dong dién trén ca
cudn day cao ap va ha ap cé phwong vudng géc voi
mat phdng. Bdng thoi tee tredng, va tir thé bién thién
theo phuong vuéng géc véi mat phang bj triét tiéu,
day chinh la diéu kién bién khi mé phéng:

oA

B, = =0. (6)
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H.1. Kich thuée hinh hoc ctra s mach tir

Do tinh chat déi x(rng ctia truc mé hinh tai (x=d)
nén tai do tir trvong theo phuong vubéng goc voi
truc doi xirng va bang 0.

(Bx(y=h) = ZZA kcosm jxsinngh =0 V¥x

(7)

BX(x=y) ZZAJksmm :dcosnih =0 vx

Béng1. Kich thuéc hinh hoc cia MBA

Cac thong sb Ki |DPonvi| Gia
co ban hiéu tinh | tri
Buéng kinh 16i tru Diu mm | 160
Chiéu cao try R mm | 550
Khoang cach tam tru Ciu mm | 320
Vat liéu ton silic 27GH100
Chiéu caoctrasdmachtlr | Hes mm | 410
| Chiéu cao cudn cao ap Hea mm | 345
L Puong kinhtrong cuén CA | Dinca | mm | 248
"Pudng kinh ngoai cuon CA | Dourca | mm | 302
S6 vong day cudn cao ap nca | vong |2800
Chiéu cao cuén ha ap Hua mm | 375
"Buong kinhtrong cubn HA | Dinpa | mm | 171
Puong kinh ngodi cubn HA | Doyna | mm | 212

Véc to tir thé xac dinh dwa theo phan bé tir truéng
trén toan bd mach tlr va duoc xac dinh nhu sau:

Véi j=1, k#

2 H

0 S i s
<y ch - (S|nnkh2-smnkh1) (8)
¥ k
Véi k'1,j¢1
P 2.u0 g b { sinm.d® -sinm.d | (@
. "'1_;5652":105 s.(silnrnj o -sinm, 1} 9)
Voi k#1, j#1
4 4.u0
ik 2, .2y
mjnkd.h.(mj +nk)

(10)
ic sinm.dS -sinm.d> (sinn hS -sinn hs)

= T 2 1 k2 k1

§=

Vi k=j=1 thi A, g—héng sd; trong phan nay ta
chi quan tam t&i phan bé cla t treéng. Do vay‘ ta
chi can quan tam téi thanh phan dao ham cla A
ma khéng quan tam toi gia tri cia A. Do d6, thanh
phan A0,0 c6 thé bd qua khi tinh ti thé véc to A.

a(Ai‘k A +ALRJ

5 _OA
LA
oA a(Ailk+Aj|1+Aj‘kj
Y ax OX

Khai trién Bx, By theo (11) ta thu duoc phan bd
tlr tan trong clra sé mach tir duwoc biéu dién nhuw
trén do thi H.2.

mat phang tu the

luthevecto A
-
1,

i o
R Qk“ﬂ‘-:.:‘:;‘,; ==

tos do x

tu 1an trong khung cus so

toadoy

H.2. Phan bé tir thé A va méat dé tr cédm B
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Tir d thi phan bé tir tn.rcrng tan (H.2) ta nhan thay
tr tredng tan tap trung I&n nhét tai khu vire gitra hai
cudn day véi gia tri Ién nhét 1én dén 1.173 T.

2. M6 hinh mé phéng lyc dién tir 3D Mawxell

Trudc hét qué trinh phan tich dién tir sé duoc
thie hién trén phan mém Maxwell. Sau d6, két qua
phan bé dién ap, dong dién, tie tredng cla MBA sé
dwoc tién hanh tiép theo. Cac két qua vé& phan bd Iuc

Maxwell3DDesign2. - -

téc‘:sfru:ch]ra_l :_: : s =

dién tir tac dung lén day dan dwoc sir dung dé tinh
dao djng hay Iu’c phé hiy két cdu day quan sau nay.

Toan bé két qua v& phan bé Iyc dién tir duoc
tinh ra b&i phdn mém Maxwell, sé trd thanh di
liéu dau vao (kich thich vé Ierc) cho b cdng cu
Mechanical dé phan tich két ciu. Phan tich ket
cau khung day sé duoc thwc hign voi nhleu kle;u
céu tric vé so ga khac nhau dé tim ra sb ga tét
nhéat cho hé.

e

 StaticStructural

2.1. Xay dwng mé hinh

Két thic qua trinh phan tich ta tim ra dugc sb
ga hop ly dong thoi thay ré duoc hinh anh phan b
clia rng suat trén toan bé két cdu day dan trén
cudn HA cua MBA.

% M6 hinh mach dién MBA

H.3. Luu dé cac bude thuc hién

Trong Ansoft Maxwell cé khd nang két ndi
“Coupling” gitba mé hinh mach va mé hinh mach tur
theo phwong phap phan ti hru han (FEM) Trong
md hinh mach dién nay, hé sé dién cam L cla khoi
cudn day CA va HA duoc &y tir md hinh mé phdéng
3D cho tirng gia tri dong dién va dién ap dau vao.

H.4. M6 hinh mach d‘fen

Phan dau vao cla MBA dwoc cung cip bdi
nguon dién xoay chiéu c6 cong suét vé han, dién
ap 35kV. Trong ca mach cao ap va ha ap cé mac
thém dién tré 12 38,62 Om véi cudn CA va 0,00262
Om véi cudn HA cbd ké dén phan day quéan duoc
dung d@é lien két, két ndi ra bén ngoai cla ction CA,
HA ma trong mé hinh hinh hoc d3 duoc loai bé dé
thyre hién qua trinh don gian héa mé hinh.

% M6 hinh 3D dién tir ctia MBA

Sau khi dinh nghia céc vat liéu dan tir, dan dién va
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dong dién kich thich cho cuén day so cép va thir cép
trvong hop ngan mach 1 pha Lwéi chia str dung
phan ti tr dlen voi két qua lwdi dwge mod ta nhw
trong H.5. Két qua chia ludi dwoc ghi trong Bang 3.
Téng s6 phan tir lwdi chia 14 232.559 phan te.

S6 lvgng phén t& lwdi trén cudén HA pha C la
83.100 phén t&r, nhidu gép 4,22 1an so vai cugn HA
pha B va A do trong mé hinh nay cac két qua vé
phan bd lirc trén pha C sé dugce st dung cho phan
tich két cau sau nay.
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H.5. M6 hmh chia luéi MBA 3 pha 400 kVA H.6. Phan bé mat do tor cam MBA khi s max
Bang 3. Két qua chia lwoi

" ctal number of mesh eiemenls 232559

HumTets Min edge Ieng“zh Ma’:& édg‘e_lt_an_@th RMS edge lengh Mln Iet vol [ Maa tetvol | Meantetvol I Std Devn val]l
APA |17 35916 BT T e
PR |19 ”?'1'0'0'?4'3_" M a5 B0 S AW
PC |7 7S 272 M7S) MGI%  7MM3 2998 GBENE
mPph loms  9ww AT A mem 7% 54 T4
AP e smo 21065 GHW0 o 65 o 5MB 27e Tl
HAFC 100 4437 TG A I Eae el aElp
B | GA%et S0 A9843 07096 9GOBTBe00. %214 1BX8
Teeloel |14338 12971 16717 Ao eTeR 0M RN 1A

2.2. Két qua mé phéng dién tir

Phan bd mat do tir cdm cGa MBA khi dong dién
ngdn mach dat cuc dai s& bang lhamax=20.lha.am
=10679,9 A.

Tir két qua vé luc dién dwoc xac dinh trén sé
duwoc nhap vao mé hinh co dé xac dinh (rng suét
clia day quén.

2.3. Phan tich tng suét co

Muc dich chinh ca phan tich ng suét la dé
kiém tra kha nang pha hay két cau day quan do luc
dién t ngan mach gay ra, diéu kién kiém tra:

OHAmax<OHAmax=1,927. 10" Pa. (10)

Két qua cla qua trinh phan tich (rng suét cho ta
thay (rng suét Ién nhét clia khung day dan la tai vj
tri sa4t ngam va mét trong cla day dan véi gia tri
I6n nhat dat dUoC opama=1,6.10" Pa dat yéu cau.

3. Két luan

Két qua nghlen ctru ¢ y nghia rat quan trong
trong wec thiét ké cac d6 ga co khi cho cac cugn
day clia MBA, d4c biét la nhirng diém cb dinh cla
cac cudn day cao ap. Viéc danh gia kiém tra (rng

H.7. Phén b6 tmg suét trén day quén MBA (Xem tiép trang 32)
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+ Tién hanh tréng cay, cai tao phuc hdi méi
trweérng trén bai thai déi véi nhirng khodnh khai thac
da két thac truére do;

< Ngoai cac giai phap vé cong nghé-ky thuat
trén, nhém tac gia clng kién nghj cac co quan,
don vi phai thwdng xuyén dao tao nang cao trinh
do, ythuc trach nhlempcua cdbng nhan va can bd
quadn ly vé kién thirc va ky nang an toan trong
qua trinh khai thac; Thanh kiém tra thueng
xuyén va cé ché do khen thudng, x& phat hop ly
déi v&i cong tac an toan trén cac mé hién nay.0J

TAI LIEU THAM KHAO

1 Nguyén Sy Hoi (2010) Bai gidang Khai thac
béng strc nwéc. Tredng Dai hoc Mé-Dia chét.

Nguwoi bién tap: Nguyén Binh

SUMMARY

In Vietnam, demand for Titanium in the
domestic industries as well as exports are
increasing. Titanium mineral in coastal areas
of Binh Binh-Phu Yén-Khanh Hoa have
ilmenit content is about 40 kg/m® or 200
kg/m3 in particular. Binh Binh province have

| the ilmenit reserves is about 1.571 thousand
tons, rutil is about 1.98 thousand tons.

Khanh Hoa Province has resources and
reserves of ilmenite are about 2 million tons |
and zircon is about 52 thousand tons.

; Currently, the technology of mining for the |
Titanium mineral sand is using hydraulic king |
with the floats processing. However, some of

the Titanium alluvial in Binh Binh coastal
have characteristics and geological structure
were the barge have alluvium from sand
dunes with size of sand are small and friable,

| the middle layer is argillaceous sandstone |

| and the below layer is sand of large size. In |

| the mining process, the pit slop is instability |

' and remote by natural falling. Therefore, the |
falling volumes is difficult for control, cause

. falling of pit slop with large volume and |

| create the large wave to destroy the system |

| of floats and latent mortal danger for worker

' in the float.

' The paper studies the solutions to ensure |

'~ slop stability, safety and effective for some of

. the Titanium alluvial in Binh Binh province.

~
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NGHIEN CUU ANH HUONG...
(Tiép theo trang 39) .

suat pha hay sau khi gia céng day quén la rat quan
trong va c6 y nghia cho k§ su thiét ké MBA.OJ
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Nguwoi bién tap: Pao Pic Tao

SUMMARY

When short circuit occurs, the short circuit |
current will generate electromagnetic forces |
| hundreds of times larger than the norm, |

| which could destroy the transformer winding
- structure caused by the effect of these |
' forces. The paper presents some results of |
| research and simulation of electromagnetic |
' and structural stress in the windings of the |

transformer in this case. :




