”
¢

Giai tich may dién nang cao
(G161 thi€éu mon hoc

May bién ap
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CAN BO GIANG DAY

”
¢

 TS. TRINH HOANG HON
B6 mén Thiét Bi Pién
+ TS. NGUYEN NGOC TU
B6 mon Thiét Bi Pién
Email: nguyenntu@yahoo.com
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& Gi6i thiéu

* Mon hoc nghién ctru viéc phan tich dong hoc may dién trong
cac ché do lam viéc sat voi1 thuc té

* NO1 dung:
- On tap va gi6i thiéu Matlab/Simulink
- May bién ap 1 pha va 3 pha
- Bién doi hé qui chiéu trong phan tich may dién quay
- Phan tich va diéu khién may dién khong dong bo
- May dién dong bd trong hé thong dién va cac hé truyén dong

- May dién mdt chiéu va cac phuong phap diéu khién toc do

GTMP —-N N T B mon Thiét bi dién
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& Panh gia mon hoc

» DPanh gia gom 2 phan: tiéu luan (bao cdo + thuyét
trinh, 50%), thi cuo1 ky (50%)

e Thuyét trinh: chia nhém thuyét trinh trude 16p

* Bdo c40: mdi hoc vién ndp bao cao thuyét minh vé
ket qua thuc hién ti€u luan cua ri€ng minh
» Thi: viét hodc trac nghiém (~60 pht)

GTMP —-N N T B mon Thiét bi dién
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& TIEU LUAN MO PHONG

* Sinh vién lam theo nhom (2-3 sinh vién).

» Sinh vién boc tham chon hudng dé tai vao tuan
2.

» Phan trinh bay va mo phong lam theo nhom.

* Tung thanh yién trong nhom phai ¢ mat khi
trinh bay, mo1 thén}l vién s€ nhan cau hoi riéng
dé danh gia cho diém.

GTMP —-N N T B mon Thiét bi dién


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

& TIEU LUAN

* 1 budi (3 tiet): Hudng dan vé phuong phap
trinh bay va viét tiéu luan.

e Cac nhom tu lién hé thay hudng dan dé trién
khai thuc hién phan trinh bay va bai tdp mo
phong.

* Thot gian va dia diém cu thé cho mdi nhom sé
duoc thong bao sau.
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Pé tai mau cho Tiéu luadn Mo

¢2 phong

1/ Mo phong dong co KDPB 3 pha trong hé quy chiéu a-
B.

2/ M6 phong dong co KPB 3 pha c6 xem xét ton hao
sat tur.

3/ M6 phong dong co KPB 3 pha ¢ xem xét ton hao
sat tr va bao hoa tu.

4/ M6 phong may phat khong dong bo nguon kép
(DFIG).

5/ Mb phong dong co dong bd nam cham vinh ctru.
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y A s ‘A A A :
¢y De tai cho Tieu luan mo phong

6/- M6 phong dong xung kich, va

- M6 phong ngan mach cia MBA 3 pha
7/- M6 phong DC bias core saturation

- M6 phong truong hop hd mach MBA 3 pha
8/ Mo phong dong hoc cua dong co DC kich tur song
song

9/ M6 phong cac bién phap ham (brake) cho dong co
DC

10/ M6 phong dong hoc cua dong co BLDC
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’ A A A 1A
< On tap v€ may bi€n ap

« MBA la thiét bi dién tir dé truyén ning luong tir mot hé dién
ap/dong dién nay sang h¢ dién ap/dong dién khac dua trén
nguyén tac cam ung dién tir. May gdom c6 mach tir va day
quan.

e Phan loai: | pha va 3 pha, hai va nhiéu day quan, cach ly va tu
ngau

* V6i may ba pha, can cht ¥ dén kiéu no6i day (Y hay A), va to
nodi day

R, X1 a?R, ja%g
=T RGN — > YYY\L
¥ jl jz /ﬂ ¥
Mach tuong — _ 27 —
duong pha £ Res Xt T av;
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C) Nhirng van dé ton dong vo1 mach
tuong duong

e Chua cho phép phan tich nhiéu trudong hop trong thuc té:

— Mach ba pha khong can bang

— Mach ttr b1 bao hoa

— Dong xung kich khi dong dién

— Anh huéng cta shunt tir (vi du trong MBA han)
— Lam vi€c v61 dien ap khong sine

— Tai phi tuyén

GTMP —-N N T B mon Thiét bi dién
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Mach twong duong

- L K ’
| r 11 2 r :

— YTV NAYY\__—5  |deal 2

+ + + yigtH, + +

Vl el em Lml 6,2 V’2

. — — —— NN,

. 1d _ v i
v, =1 +— Vi W, = A =X+,
dt
' W, =, A, = Xl + W,
. | dl//2

V2 = |2r2 + di

oy, 12 tan s co ban dung dé tinh dién cam
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M6 hinh MBA tuyén tinh

”
¢

|, = Wl;l//m Dong dién ngd vao va dong ngo ra
11
| Y,V
2_ 1
X2
v, V. 1x, =yt 2
_ 1 2 . M -
V., = Xy [X -I-X, j Trong do X, X, X,
11 12
W1:I<a)bvl_a)br1 A
\ Xll J
S N (7
ly2=j<a)bV2—a)br2 |t
L X2 )
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"N :
@ Mo6 phong MBA 1 pha tuyén tinh

Mo hinh ¢6 ngo vao 1a cac dién ap so cap va thir cap, ngo ra
la cac dong di€n so va thir cap, bién trung gian Ia cac tur thong

-Trong cac hé vat 1y, dién ap so cap thuong 1a yéu to biét
trude

-Véi cac diéu kién tai khac nhau, co6 thé biéu dién dién ap tha
cap nhu mot ham so cua dong dién thir cap

-Dbiéu kién tai ngén mach: dién ap thu cép duoc dat béng 0
-Diéu kién khong tai: thuc té dong thr cap bang 0, suy ra

Y — dV/m xml dWI xml

), = = (v—fr)a)
“Cdt x,+x, dt  x,+x S
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"N :
‘BKJ MO0 hinh MBA 1 pha tuyén tinh

[n_w1
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& MO phong MBA c¢0 xet bao hoa

Mot s6 phuong phap duoc dung dé két hop hiéu tng bao hoa tir vao
mo hinh mo phong:

-Dung gia tri hd cdm bdo hoa thich hop & mdi budc thoi gian
-Xap xi dong tir hoa bang ham giai tich cua tir thong mdc vong bio
hoa

-Dung quan hé gitra cac gia tr1 bao hoa va khong bao hoa cua tur
thong moc vong tuong ho

GTMP —-N N T B mon Thiét bi dién
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& Mo phong MBA ¢6 x¢ét bao hoa

sat
i — /4 4™ 1 1 ]
L=
X1 Trongdo 1/ Xy = + +—
: Xunsat X X
W, — Wr‘;at m1 11 12
l. =
2 1
X|2
unsat sat ' sat
W :Wl_l//m _l_WZ_l//m
unsat '
Xml Xll XIZ
unsat sat sat _ v, W, Ay
4™ =¥, +Al// Yn = Xl\/l X T X' Xunsat
11 12 ml

Ay dugc xac dinh dya vao quan hé ham so gitra né va y, &
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{(a) Open-Circuit Curve
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{b) Saturated versus unsaturated flux linkage
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BQKJ MO hinh MBA co xeét bao hoa
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& Pién ap va tan so

Dién ap dinh mirc: a) dé bao vé cach dién cudn day khéi bi danh thing; b)
quan hé t&i dong tir héa cia MBA (quan trong)

O (Wh} TL‘P

Néu dién ap xac lap co6 dang théng
v(t) =V,, sin ot

dwoc cap vao cudn so cap, tir ‘ ‘
théng trong maCh tl‘J" Sé |é -+ (= Ni) (A-turns)

oN ® O O

D o ,_p ST N Dong tr hoa
Dién ap tang sé dan toi viéc tang
tuyén tinh cta t théng. Tuy nhién,
khi dat t&i mét diém nao dé (trong
vung bao hoa), tir thGng tang sé
can téi moét dong tir hoa rat Ion!

H(t) = Nip j v(t)dt = — Vi cos o

\

I
GTMD -NNTU © OO
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& Pién ap va tan so

Do d0, gia tri cwc dai cha dién ap cung cap (dién ap dinh muc) dwoc dat ra
twong ng voi dong dién tir hda cwe dai ma 16i thép chap nhan dworc.

Ta c6 quan hé gilra bién dd tir théng va tan so:

Vv

¢ _ Y“'max
max

oN

p

Dé bién d6 tir thdng khong doi, khi thay doi tan so lam viéc thi dién ap cuc dai
cho phép can phai thay doi twong (rng dé tranh lam hw hong cach dién.
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& Dong tu hoa trong MBA

Khi MBA chay khong tai, dong dién chay trong cudén so cap bao gom:
1. Dong tw hoa i, dé tao ra t thong trong 16i;
2. Dong ton hao 16i i, (ton hao tir tré va dong xoay).

() and

vp(r) (1) +9
O, Wb vpll)

VA .
\ / \
' |
A} /
\ / \\
1 ! \
\ ! \
\ ] 1
\ 1
‘\ T |\ i
1 ! \
\ ] \
! 1 \
\

—= F=Ni
/ \
\ / \
b \

Vi

- ¥ A-turns o) = N, sin et
Tw théng va dong tlr hoa
twong ng
|
Puwong cong tw hoa
GTMP —-N N T B mon Thiét bi dién

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

& Dong tu hoa trong MBA

i

= Dong khong tai cia MBA

Dong tén hao 16i

Dong tén hao 16i:

1. Phituyén do tac ddng phi tuyén cla hién twong tw tré;
2. Cung pha va&i dién ap.

Dong khéng tai:

(4.25.1)
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g .
¢y Dong tirhoa va dien ap kich thich

[

bac tinh B-H
bién ap
Kich thich

Dong tu hoa
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g .
@ Dong tu hoa va dién ap kich thich

Cudn day c6 100 vong quan trén mot 2
11 tiet dién déu 0.25m? va chiéu dai
trung binh la 4m. Lo1 ¢6 dac tinh twr
hoa ta1 60Hz nhu hinh bén. Tim dién
ap dang sin can thiét dé kich tir cho
16i dén diém c6 toa do nhu hinh va

B (Whim'

tim dong tu hoa dinh? |
125
Nang lugng cung cap cho cudn day:
W = (core volume in meter’) X | H dB J
H dB = area contained in the B-H loop 2
-150 0 150

H (amp-turmns/m})

Biét dién tich cua vong tir tré ~ 225. Ubc lugng
ton hao tur tré tinh bang Watt cua 1617
GTMP —-N N T B mon Thiét bi dién
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€KJ Dong xung kich (Inrush Current)

Gia st rang dién ap v(t) cé dang sau tai thoi diém cip ngudn cho MBA:
v(t) =V,, sin (a)t - 9)

T théng cuwe dai q’at trong ntra chu ky d‘éu phu thudc vao pha cua dién ap tai
thoi diém cap ngudn. Néu dién ap ban dau cé dang
v(t) =V,, sin( ot +90°) =V,, cos wt

va tir théng ban dau trong 16i bang 0, ttr thdng cwe dai trong nira chu ky dau
tién sé bang tr thbng cwc dai khi xac lap:

e, thaty

oN

p
Tuy nhién, néu pha cua dién ap ban dau bang 0

v(t) =V,, sin(«t)
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‘Ba') Dong xung kich (Current inrush)

Tt théng cwe dai trong niva chu ky dau tién sé la

/o

1
N

p

Proax =

Gap 2 lan so véi tir thédng xac 1ap binh thwdng

Bién do tir thdng tang gap 2 trong 16i sé&

gay ra bao hoa va dan t¢i sw tang vot
cua dong tr hoal

Thong thwong, pha dién ap khong thé
dieu khien duoc. Két qua 1a dong xung
kich c6 thé rat Ién trong vai chu ky dau

tién sau khi kich hoat MBA.

MBA va hé thdng dién phai c6 thé chiju
dwng dwoc cac gia tri xung kich I&n nay.

GTMD -NNTU
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IVM sin(wt)dt = - v cos(wt)
0

/o

2V,,
oN

p

v(in=V,, sinot
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» Dong xung kich
s Exciting current inrush

Néu tir du cung chiéu
offset v&i tir thong
trong 16i =& dong rat
16m so vo1 truong hop
khong co tur du

Exciting Current  ——jp

Exciting Current e

......

¥ L ]
H H
FIuY g L 3
¥
Saturation Flux

wrsssmssmmbarrasssanses

L
I
- * " Faths
. % ! b ¥
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J b . L1 ¥, LY r
; \ "y wt— Flux Residual Flux .. o - fi\. vn et
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Exciting Voltage e = 3
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& Review test

Phan tich va binh ludn vé dang séng ciia tir thong v,
va dong dién i, trong cac truong hop:

* Ngan mach cudn tht cap (2 truong hop dién 4p v, bang gia tri
dinh va 0 tai t=0)

* H& mach cudn tht cap (2 truong hop dién ap v, bang gia tri
dinh va 0 tai t=0)

Gidi thich tai sao khi tdi tang thi dong i, cang gan
dang sin?
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primary voltage

Ngén mach: O=mn/2
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i1in A psim in Wb/sec v2'inV vliinV
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Ho mach: 6=n/2
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