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Toém tat - Sy cb ngén mach céc pha & dau cwc may bién ap (MBA)
gay ra luc co khi rat nguy hidém, né cé thé udn cong, xé dich, pha hay
cudn day va tham chilam nd MBA. Do vay viéc danh gia va tinh toan
dd bén co hoc day quan MBA duéi tac dong lwe dién tir trong trudng
hop ngan mach rat can thiét. Bai bao nay da st dung phuong phap
g|a| tich va phan tt hiru han dé tinh toan d bén day quan ha ap (HA)
cua MBA 3 pha cong suét 250kVA-35/0,4kV trong treéng hop ngén
mach sy c6 dong thoi 3 pha. Két qua clia hai phuong phép dwoc so
sanh v&i nhau nhdm chon ra mét quy trinh phan tich tinh toan véi thoi
gian la nhd nhét va tin cay nhét. Sau do, tién hanh téi wu héa két cu
khung day dan sao cho thoa man dwoc céc diéu kién lyc ngdn mach,
nhwng ddng thoi gidm duoc chi phi thiét ké va ché tao.

T khéa - may bién ap; ngan mach; day quan; lyc dién tir; phan
t& hiru han

1. Pit van dé

May bién ap (MBA) khi hoat dong trong diéu kién binh
thuong, tac dung cta lyc dién tir 1én cac day quin nhé do
dong dién va tir thong tan 1a twong dbi nho. Tuy nhién, khi
ngin mach dong dién trong day quén va tir thong tan ting
16n, Itc nay s& sinh lyc dién tir 16n tic dung 1én day quan.
Khi d6 sinh ra Iyc co khi lam udn cong hodc pha huy day
quin va vat liéu ciu trac khac cua MBA [1, 2, 3, 4].

Nam 2007, A. C. De Azevedo va cac cong su da phan
tich tir truong cia MBA khi xdy ra ngén mach, ding phuong
phép phan tir hitu han (PTHH) theo mién thoi gian dé tinh
toan lyc co hoc xay ra trong cudn day bién ap trong didu kién
ngén mach. Tac gia st dung tinh toan bang giai tich va mo
phong s dé khao sat MBA hai truong hop binh thudng va
ngén mach, két qua lyc hudng truc va hudng kinh giira hai
phuong phép nay dugc so sanh va danh gia v6i nhau [5].

Nhom tac gia: Hyun-Mo Ahn va Ji-Yeon Lee da phan
tich, tinh toan lyc dién tir ngin mach ciia MBA 15i thép silic
¢6 tiét dién tron bang phuong phap PTHH [6, 7]. Nhom tac
gia khing dinh khi MBA bi ngén mach vao luc dang hoat
dong trong hé thdng dién, cac dong dién ngan mach tuong
tac voi tir thong tan gy ra ing suét co hoc rat nghiém trong
dbi v6i day quan MBA.

Nim 2004, Tang Yun-Qiu di tinh toan lyc ngén mach
trén day quan MBA, trinh bay tinh toan luc hudng kinh va
hudng truc khi ngén mach ba pha trén mét MBA 72 MVA,
phén tich tir truong tan va luc theo phuong phap PTHH.
Céc két qua tinh toan dwoc so sanh voi thir nghiém [8].

Nhom tac gia [9] dd phan tich, tinh toan Iyc dién tir ngin
mach ciia MBA 15i thép silic bang phuong phap PTHH va
thuc hién trén cic MBA kho 1 pha véi cong suat 50 kVA va
1 MVA, phéan tich tir truong tan bang phuong phap PTHH
Vol phﬁn mém Maxwell. Khéo sat luc hudng kinh trén cudn

Abstract - Short circuit at ultra-phase transformers causes a very
dangerous mechanical force; it can bend, move, destroy the
winding and even breaks transformers. In case of short circuits, the
assessment and calculation of mechanical strength under the
action of electromagnetic force is essential. This paper uses the
analytical and finite element methods to calculate reliability of low
voltage winding of 3-phase 250KVA-35/0.4 kV in the case of short
circuit at three phases. The results of two methods are compared
in order to pick out a computational analysis process with minimal
time and greatest reliability. Then, optimizing the winding frame
structure is done to satisfy the conditions for short circuit and at the
same time reduce the cost of design and manufacture.
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day cao ap (CA) o 16 vi tri khac nhau trén cudn day.

Céc cong trinh nghién clru ¢ trén chua dua ra quy trinh
cu thé dé tinh toan, ddnh gia do bén diy quan, ciing nhu
chwa dé cap dén t6i uu hoa két ciu khung day quan dudi
tac dong luc dién tir trong truong hop ngén mach.

Bai bao da img dung dong thoi ca hai phuong phap: giai
tich s va mod phong s6 dé nghién ctru va tinh toan d6 bén
ctia diy quin MBA c6 cong sudt 250kVA-35/0,4kV. Két
qua ciia hai phwong phap dugc so sanh véi nhau nhim chon
ra mQt quy trinh phan tich tinh toan, tac dong cua lyc dién
tir ngén mach 1én day quan MBA sao cho thoi gian tinh
toan ngan nhat ma van dam bao duogc tinh tin cy cua cac
két qua phan tich. Sau khi lya chon dugec mot quy trinh phu
hop, tién hanh t6i wu hoa két cu khung day quéan sao cho
van thoa mén duogc cac diéu kién luc ngén mach, nhung
ddng thoi giam duge chi phi ché tao va thoi gian gia cong.

2. Luec dién tir, tir trwdng tin va Gng suit bién dang
2.1. Luc dién tir

Lyc dién tir nay duogc viét theo cong thirc lyc Lorentz
(1) hay dang vi phan (2) nhu sau [1,4]:

F, = j LBsin(I, B)dl
L

(1
Hay:
dF = BxIdl = Bx J.ds.dl 2
Trong d6:

I[A]val [A/m?] 1a cudng do va mat do dong dién trong
day dan;

B [T] vaF [N] la tir cam va luc dién tir tic dong 1én day dan;

ds, dl 1a cac thanh phan vi phan dién tich va chiéu dai.
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i Vay dé tinh duoc luc dién t}‘r tac dong lén day dan, ta
can phai xac dinh cac thanh phan cua tir cam B trong két
cau khung day dan va mat d6 dong dién trong day dan d6.
2.2. Tir truong trong khung dady

Xuit phat tir h¢ phuong trinh Maxwell, viét phuong
trinh ri€ng doi véi truong dién tir dimg (6/0t = 0) trong
vung khong gian day quan cta MBA, ¢6 mat d@ dong dién
nguon J. Phuong trinh nay dugc viét cho tir thé vecto A co
dang phuong trinh Laplace-Poisson nhu sau [10, 11]:

via -l wJ trf)ng da}./ dan 3)
0 dién moi
Trong d6, A: tir thé vécto; p: do tir thim [H/m]; J: mat
do6 dong dién [A/m?].
Khi d6, vector tir thé A dugc dinh nghia 1a:
VxA=B Q)
Tir (4) ta thy, dé c6 thé xéac dinh dugc phn bé tir tan
trong cua sO mach t@r, ta khong thuc hién truc tiép ma thong
qua dai lugng tir thé vector A.
B=VxA=iBy + By, +kB, (5)
Trong do6: By, By, B, 1a 3 thanh phan tir truong theo 3
phuong (x,y,2).
2.3. Ung su’d't bién dang trén thanh cong siéu tinh chiu
lwe phdn bo
Twong ty nhu thanh théng chiu lgc, tal mat cit ngang
cua thanh cong ciing c6 cac thanh phéan néi lyc 1a: Momen
uon M, lyc cat Q va luc doc truc N nhu Hinh 1.

Q

Hinh 1. Biéu dién lyc cdt Q lyc doc N va momen uon M

Dé tinh tng suét ctia thanh cong trong truong hop dong
thoi chiu kéo va uon, ta cé thé sir dung phuong phap cong
ung suat phap [12]:

oN, M (1n ©
F F(I'O - rth) r
Trong do:

« Fladién tich mat cat ngang;

* 1y béan kinh dudng trung binh hinh hoc ciia mit cit ngang;

* 14 ban kinh duong trung hoa;

«  rban kinh duong cin xét.

Khi két cau thanh cong chiu thém thanh phan ung suét
cat do lyc cat tao ra mot cach gan ding, ta ap dung cong
thirc Giurapxki doi v6i thanh thang:

_ Qs
Tcat - J bcat

(7

Trong d6: x 1a truc trung tdm ctia mat cét, Jx 1a momen
quan tinh hinh hoc tng véi truc x, cac thanh phan Sva b la
hinh dang ctia mat cét.

Dé tinh chuyén vi ciia ctia thanh cong, ta sir dung cong
thirc cia Morh cé dang nhu [12].

MM, NN,
A“’Zl EJk+-£ k

(®)

EF GF

I J' ¥Q.Q,
S
Trong d6: My, Ni, Qx, 1 momen, luc kéo, luc cét sinh
ra do luc suy rong (lyc tap trung).

3. Phén tich {ng suét va tinh toin d9 bén diy quin
3.1. Mé hinh mdy bién dp

Ung dung Maxwell xdy dyng mé hinh 3D nhu Hinh 2
vOi thong s6 dién co ban cua MBA phén phéi 3 pha 250
kVA-35/0,4 kV ¢ Bang 1 va cac thong so kich thudc lay tir
ban v& thiét ké cia nha may ché tao bién ap Sanaky Ha Noi.

Z

Hinh 2. M6 hinh 3D ciia MBA trong Maxwell
Bing 1. Théng sé dién co ban ciia MBA VPH

Thir tw Théng s6 Gia tri
1 SO pha 3
2 Tan sb [Hz] 50
3 Cong suit [kKVA] 250
4 Nbi day AY
5 Dién ap day CA/HA [kV] 35/0,4
6 To6n hao khong tai [W] 600
7 T6n hao ngén mach [W] 2700

3.2. Tinh irng sudt trén ddy bang phwong phdp gidi tich

12

Céc thong s6 co ban
cua MBA

..........

Tinh todn dong ngén mach,
mat dé dong ngén mach cyc
dai

Tinh (g suét tic dyung 1én
day din

]

-------- T

Tinh tir tan trén cac cugn
day, tim ra tir tan 16n nhat

| Tinh lyc dign tir tac déng

1én diy dan

trén céc cudn day

Hinh 3. Luu do tinh todn gidi tich
Dé tinh g suét trén day din MBA, dau tién tinh dong
quéa d6 ngin mach cho trudong hgp nguy hiém nhat (c6 bién
d6 dong ngan mach 14 16n nhét) va tir tan trong cira s6 mach
tir. Sau d6, tinh toan phan bd méat do luc dién tir tac dong lén
cac day dan. Cudi cung 1a tinh toan tng suét trén day quén.
Toan b quy trinh tinh toan dugc biéu dién nhu Hinh 3.
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3.2.1. Dong dién ngcfn mach cuc dai
Ta xét trang thai qua do cua pha ma tai d6 c6 dong dién
qua do cyc dai 1a 16n nhat. Gia tri tirc thoi cia dong qua do
duogc thiét 1ap bdi cong thire [1, 6, 9]:
R
_ 9
o

i= I“ﬁ{sin(mt -0,
Thay céc gia tri tir thong sb ciia MBA vao va khao sat
dong dién trong 0,5s sau thoi diém ngan mach, ta dugc d6
thi Hinh 4:

dong dien theo thoi gian

i

dong dien (A)

$5885% 83838

200 G06 01 of5 02 0% 03 03 04 05 05
thoi gian(s)

Hinh 4. Dong dién qud d¢ ngdn mach trén ddy quéin HA

Két qua khao sat chi ra rang dong dién qua do cuc dai
trén cudn HA 13 Ina max=10551 A trong khi bién d6 cua
dong dién dinh muc 12 Iaam=510A. Tuong tu, dong dién
qua do cuc dai trén cudn CA 1a Icagm=120,6 A. Gia tri ndy
16n gap 20,67 lan dong dinh mtec.
3.2.2. Tinh tir tan trong cira s6 mach tir

Khai trién tir thé vecto A (3) dudi dang chudi didu hoa
vO han ta cé:

A= sz:Ajkcosmjx.cosnky (10)
]

Thuyc hién phép ldy tich phan va bién d6i hé phuong
trinh, ta thu duoc gia tri Ajx cho truong hop véi j #1,k#1:
4y, 1

d.h mjn, (m + nk)

j,k

(1
g

> 7, (sinm,d; - sinm d; ) (sinn, 3 - sinn, h})

s=1

Vé6i k=j=1 thi Aoy 1a hing s6; do d6 ta bo qua khi tinh
tur the vecto A.

Trong do: g 1a s6 day quin cua MBA; J; mat do dong
dién cua day quan thu s.

Khi d6 tir thé vecto A dwoc viét dudi dang tong:

A=A A A, (12)

Tir biéu thirc (12) véi A 1a tong cua cac chudi sb A
Aj1 va Ajx 1a cac chuoi hoi tu c6 dao ham. Khi d6 gia tri
cam Ung tir tai cua s6 mach tir dugce tinh nhu sau:

oA _ O(A +A; +A;)

B - OA _ O(A +A +A)
Yoox ox

B, =-sinn,y)Y 2, ZJ a, (sin(n,h) -sin(n,h})

klk

-sin(n, y).cos(mjx).

224 Mo 1

k=22 dhm(m+ k)sl

J (smm d; - smrnd1)(smnk 5 -sinn, h})

e 2u, . S
B, sm(mjx);m?dhgsas(sm(mjdz) sin(m,d})) (14)
+cos(n, y)-sin(m;x).

4 1 O (s s\ s
;zz (ﬁ‘; mZ (smmjd2 -sinmyd; ) (sinn,h -sinn,hy)
J s

Vi viée khai trién chudi voij, k tién dén n=40 bang code
Matlab ta thu dugc ham phén bo tir the vecto A ¢ Hinh 5.

Hinh 5. Phdn b6 tir thé vecto A trong cira s6 mach tiv

Khai tr1en By,By theo (14) ta thu dugc phan bb tir tan
trong cira s6 mach tir dugc biéu dién ¢ Hinh 6.

Hinh 6. Phdn b6 cam img tir trong cira sé mach tir

Tir d6 thi Hinh 6 ta thdy phan b6 tir truong tan tap trung
16n nhat tai khu vyc gitra hai cudn day voi gid tri 16n nhét
lénden 1,173 T.

Tir truong tai canh ngoai cung cudn day thanh phan
hudng truc By 1a 16n hon nhicu lan By voi gié tri cuc ’dai
cua tir truong 1a By=1,153T. Vi sy phan bo 1a 16n nhat ¢
gilta va giam dan sang hai bén. Con tir truong theo phuong
huéng kinh By = 0,177T phan bo tap trung ¢ hai dau cudn
day va bang 0 tai chinh gilra cudn day.

3.2.3. Tinh g sudt trén cdc vong ddy quan
M0 hinh cudn day HA dugc thé hién & Hinh 7



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE BAI HOC DA NANG, SO 9(106).2016 39

A

() 100,00 (maem)

50.00
Hinh 7. M6 hinh cugn day HA

Mo hinh tinh toan 1a mé hinh hai dau ngam ddi xtmg A
va B ¢ Hinh 8 v&i mg suat trén khung day tai 3 vi tri: mat
trong cung (1), giita (II) va mdt ngoai cing (III) tai mat cat
sat ngam cua day dan. D& don gian héa bai toan trong qua
trinh tinh toan, ta mé hinh hoa bai toan dudi dang ddi xtng
% ¢6 mo hinh twong dwong nhu & Hinh 9.

=
-]

Hinh 8. M6 hinh 3D doan day Hinh 9. M6 hinh twong duong
Trong mo hinh nay, dé ¢am bao tinh tvong dwong ctia
mo hinh tai mat cit d6i xtng ta ¢6 3 thanh phan ngoai luc
thay the 1aN, Q, M. Trong d6: N 1a lyc kéo (nén) c6 phuong
ludn tiép tuyén véi khung day; Qlalyce cét c6 phuong ludn
hudng qua tdm; M 1a mémen uon.

Ap dung céc cong thirc tinh Gmg suit cho dim cong, ta co:
M

era y 3 6Q
Cleo = 3 Opn == VAT, = —-
keo F F.a rth + y t bh3 y (10)

Trong do6: y 1a khoang cach tir vi tri xét ti vi tri duong
trung hoa; y > 0 néu nam phia ngoai vi tri duong trung hoa
va nguoc lai; r 1a ban kinh duong trung hoa.

_ Theo Vom-Mises, ta c6 ting suét trong duong cua diy
dan tai cac vi tri (1), (IT), (IIT) 1a [12]:

2 3
th =\/(6keo+cuon) +Ztcat (11)
Bdng 3. Két qud cdc ung sudt trén ba vi tri
Két qua Vi tri (I) véi| Vi tri (1) | Vi tri (IIT)
y=-h/2 véi y=0 véi y=h/2
Ung suit 6 (MPa) 19,305 4,133 11,038

) Thuc hién tinh toér}, ta duqc’ két qua ,nhu Béng 3~. Tu
két qua nay, ta nhén thay (mg suat 16n nhat trén day dan la
o vi tri (I), vi tri trong cung tai mat cat ngam voi d6 16n 1a
o1 = 19,305 Mpa.

3.3. Tinh irng syét trén diy déin siv dung phwong phdp
PTHH bang phan mém ANSYS
Trong myc nay, tap trung vao viéc xay dung md hinh

mo phéng cac hién tugng dién tir - co ciia hé. Qua trinh md
phong st dung phuong phap PTHH dugce tich hop trong
phan mém ANSYS.
3.3.1. Két qua phdn tich dong dién ngdan mach trén cugn
day CA, HA

10000.00

7500.00
5000.00 3

Dong Ngan Mach HA

2500.00

-2500.00 —;
-5000.00
750000

-10000.00—3

12500000 20100

T I ——
| ‘m1 [16.0000|-10679.8000)
4000

60.00
Time [me]

Hinh 10. Dong dién qua do trén cac cuon HA
Dong Ngan Mach CA

|
; "'E ?\:l'_l'ymafh)

i8IS
VO

60.00 80.00 100.00

Maxwel3DDesign1 A

125.00
6250 /7\/

£ o00-

z ]

-62.60

BEELd

0.00 20. 0.00
Time [ms]

Hinh 11. Dong dién qua dé trén cac cuon CA

Nhin Hinh 10 va Hinh 11 cho thy tai thoi diém 0,016s,
dong dién qué do cuc dai 16n nhat trén cac cudn day HA 1a
dong dién pha C voi gia tri 1a Ina max=10679 A. Tuong tu,
dong dién ngan mach cuc dai cuon CA 1a Ica max=121,35 A.
3.3.2. Két qud phan tich tir truong tan

Két qua phan b tir truong tai thoi diém 0,016s duge
mo ta & Hinh 12.

Hinh 12. Biéu dé mdu dong mirc cam iing tir

Két qua vé tir thong tan trong cura s6 mach tir 16n nhit
la 1,2T, phan bd tap trung ¢ khu vuc gitra hai cuén day CA
va HA.

Két qua phan bd dang vector ciing cho ta thiy cam ung
16n nhit phan giita hai cuén day va co phuong song song
Vv0i tryc cudn day, giam dan vé hai phia va c6 xu huéng doi
hudng khi dén phan diu mdi cudn day.

3.3.3. Phdn tich vmg sudt trén day quan véi cong cu
Mechanical

Mb hinh mé phong ap dung cho két cdu khung day thyc,

xét voi mo hinh doi xtng 4 & Hinh 13.
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1
10/11/2014 34T AM
1.6474e7 Max

Laa4de]
12813e7

5. 4913:6
Jb608ef
L8304e6
2.0103 Min

0.100 (m) 4
—
X

Hinh 13. Phan tich ing sudt trén % cudn day HA

M6 hinh phén tich la mot doan day cong vat li¢u ddng
v6i goc cong 1a 0,78 rad. Cac diéu kién vé luc duoc nhap
tir phin mém Maxwell, tai thoi diém 0,016s la thoi diém
dong ngdn mach pha C dat cuc dai. Cac két qua vé phan bd
luc dugce 1dy tir phan bd Iyc trén cuén HA pha C.

i
ALII014 850

1.6474e7 Max
L4643eT
L2813e7
1.0983e7
3.1521ef

T3 1Tef
5.4013ef
3.6608e6
L8304e6
2.0102 Min

Hinh 14. Két qua vé phan tich itng sudt trén vong ddy
Két qua cua qua trinh phan tich ung suét cho ta théy
ung suat 1én nhat cia khung day dan 1a tai vi tri sat ngam
va mdt trong cua day dan véi gia tri 16n nhat dat duoc la
16,47 Mpa.

3.4. So sdnh va danh gid két qua

Omax =

Kétrqué phan tich dong ngin mach, tir truong tan va
ung sudt 16n nhat trén day dan cta hai phuong phap giai
tich va PTHH duogc so sanh véi nhau & Bang 2.

Bing 2. So sanh cdc két qua giita hai phwong phdp

Théng sb Giaitich | PTHH | Sailéch (%)
Tmax HA (A) 10551 10679 1,2
Tmax_ca (A) 120,6 121,35 0,6
Bumax (T) 1,173 1,2 2.3
Omax (Mpa) 19,305 16,47 14,7

Nhin tir Bang 2, ta thdy két qua dong ngin mach, tir
trudng tan ciia hai phuong phép 1a khong 1éch nhau nhiéu.
Nhung & két qua g suét 16n nhat léch nhau 1a 14,7%, s&
di léch nhau nhiéu 1a do trong mé phong da ké dén anh
huong cua vat lidu va két cdu lam ga day.

Tir déy, ta thiy rang véi mé hinh mo phong s6 cho phép
ta xay dung dugc hinh dang hinh hoc 3D giong v6i thuc té
hon. Bong thoi, qué trinh phan tich c6 xét dén cac hién
tuong tré va co ké dén duoc sy khong dbi ximg trong mo
hinh phan tich, diéu ma trong mé hinh giai tich gia sir 1a
d6i xtg. Qua d6 co thé nhan dinh rang véi mo phong sb
cho dugc két qua chinh xac hon so véi giai tich. Tuy nhién,
vé mit thoi gian phén tich thi mo phong s6 yéu cau vé thoi
gian ciing nhu tai nguyén may tinh 14 16n hon nhiéu so véi

phuong phép giai tich.

Nhu két qua phén tich & trén, ing sudt 16n nhét trén két
cau day dan la 16,4 Mpa, 1a nhé hon tiéu chuan an toan doi
voi vat liu dong rat nhicu ([ocp|=160MPa). Do vay ta tien
hanh toi giam so6 ga khung day xuong de cai thién dac tinh
lam mat cho hé.

3.5. Toi wu héa két céu khung diy

Phuong 4n nghién ctru ,téi wu tiép theo 1a sir dung mo
hinh giai tich dé tim ra s6 luong ga phu hop nho nhat,
nhung \(én dam bao do péq. Sau do ngl}iém lai k&t qua toi
uu d6 bang mo6 phong so dé danh gia ket qua.

Phan tich tap trung khao sat s§ g4 trong pham vi tir 4-8
gd cua khung day HA. Toan bo quy trinh tinh thyc hién
bang chuong trinh 1ap trinh Matlab.

Két qua phan tich véi cac truong hop sé ga thay doi, ta
dugc bicu do tng suat theo so ga ¢ Hinh 12.

Y
21 x10

1 P 1 L
4 5 .6 7 86 chém 8

Hinh 15. Gia tri ung sudt 1ém nhat theo sé thanh gd
Hinh 15 cho thdy gia tri Ung suit v6i truong hop sb
thanh gé 1a 4 dat dugc 1a 14,59 MPa.

Time: L
10/13/2014 .02 &M

2.5936e7 Max
L3733e?
L3T33e7
LLarge?
8.8225eh
0.0225e6
B17 et
T.5235eh
6.074e6
f.2246ef
5.5751e6
418136

Hinh 16. Két qua phén bé truong ing sudt
trén toan bg khung ddy dan

Tuy nhién, khi s chém giam canh tay don véi luc
hudng truc lai tdng 1én, do vay luc ndy ta can khao sat lai
anh huong cua luc hudng truc.

Tién hanh kiém nghiém lai toan bd ung sudt trén khung
day cho truong hop so ga 1a 4 bang cong cu mo phong so.

Két qua phan b tng sudt trén toan bd cudn diy Hinh
16 cho thay gia tri rng suat 16n nhat trén khung day dan dat
1a 25,94 MPa tai vi tri hai dau cugn day. Trong truong hop
giam so thanh ga thi irng suat 16n nhat tdng 1én, nhung van
dat yéu cau vi nho hon [ ]=160MPa.

Két qua phan tich vé chuyén vi ciia hé dwoc moé ta &
Hinh 17.
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Tirme: 1
10/13/2014 %:14 80

3.5482e-5 Max
315425
2.7507e-5
2,36558-5
1971760
1.577e-5
1,1827e-
7584086
3042526
0 Min

Hinh 17. Hinh anh chuyén vi tong ciia hé
Nhin Hinh 17, ta thdy chuyén vi 16n nhat ctia hé 1a
0,0355mm. Tur két qua phén tich trén ta nhan thiy, S két
chu khung day din HA cia MBA da cho, ta c6 giam s6 ga
lién két xudng con 4 thanh thi van dam bao an toan cho
MBA hoat dong trong tinh trang ngin mach.

4. Két luan

Bai bao da xay dung mot quy trinh phan tich dién tir -
co hoc cho mét hé chiu tac dong cta lyc dién tur. Ung dung
phuong phép giai tich va PTHH duoc tich hop trén phin
mém Matlab va ANSYS dé tinh tmg suit ngan mach trén
cudn day HA trong diéu kién ngin mach ba pha cia MBA
phan phdi 250kVA.

Xay dyng mot quy trinh tinh toan t&i wu s thanh ga cia
khung ddy quan cudén HA két hop giita phuong phap giai
tich s6 va PTHH d¢é rat ngén dugc thoi gian phan tich tinh
toan, dong thoi dam bao yéu cau vé do chinh xéc va qua
trinh 1am mat cia MBA.

Viéc tim ra g suét luc 16n nhét trén cudn day, do ben
day quén trong diéu kién ngan mach, dong thoi to1 uu so
g4 ctia khung dy quin nhim mang lai hidu qua vé kinh té
va dam bao cac tiéu chuan k¥ thuat khac 1a rat can thiét
trong thiét ké, san xudt, thir nghiém va van hanh MBA.
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