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‘B.KJ NO1 dung

H¢é thong diéu khién s6 cho may dién

Phan 1: Pai cuong vé diéu khién so

Phan 2: Giéi thiéu vé bién tan

Phan 3: M6 hinh may dién — Cac hé qui chiéu
Phan 4: Piéu khién so6 dong co dién (dong co
khong dong b ba pha) — Piéu khién vector (FOC)
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D Panh gia

» Kiém tra giita ki: kiém tra viét (20%) — du kién
45 phut

o Kiém tra cudi ki: trac nghieém (80%) — du kién
75 phut

Khong svr dung tai liéu
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Q) Piéu khién twong tu

» Hé thong diéu khién tuong ty

) et) [Bo aknign| |u@ [Péitwong| y
—0 " D) [T Gs) '

Cam bién
1
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& Pidu khién s

* HE thong di€u khién so
e T1a thoi gian 1ay mau (s)
e Tin hiéu lay mau : x(kT) = x(k)

——————————————————————————————————————————————————————————————————

| bit — voltage |
i Bo diéu i
r(t) / r(kT)Q e(kT) | khign u(kT) D/r,?\ fcljnd Eu(l‘) Péi twong y(t) ,
T + © | G(s)
T |
clock ¢
y(kT) Al/D - ___[cambién
: . T ; 1
' BO diéu khién s6 voltage — bit ’

__________________________________________________________________________________
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‘B."J Hé thong diéu khién dong co

Power source

Power
 —— Controller it Electronic

Converter

Motor

Process

Process

Control pesti
Computer

Figure 12-1 Control of motor drives.

» Diéu khién dong co 1a mét trong nhirng (ng dung
qguan trong nhat trong linh vwee dién tir cdng suat
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&) Pidu knién méy dién vong ho

Three-phase (or single-phase) Variable voltage
AC supply (fixed voltage and (and frequency)
frequency) supply
> Single PEC or ™ Electric
» set of PECs »  machine
>
Generation of driving signals for PEC = power electronic
switches in the PECs on the basis converter

of open-loop pre-programmed
control law

Open-loop low performance electric drive
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ﬂ e A e R , A N /
¢y Dicu khien may dien vong kin

Three-phase (or single-phase) Variable voltage
AC supply (fixed voltage and (and frequency)
frequency) supply
* Single PEC or *  Electric
* set of PECs ™ machine
»
Generation of driving signals for Measured
switches in the PECs on the basis electric &
of closed-loop control law and B mechanic
teedback measured signals teedback signals

Closed-loop high performance electric drives
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y S U
h H¢ thong dicu khién dong co DC

Controller Control

|" __________ 7| voltage

| Position/ | ia Position/

Power vy
Speed Cg:_";:gﬂ;r—i—h Electronics —/9\—{ Motor =ﬂ]= Load #:[F Speed

| Controller | + Converter Transducer
I A | yi
I I P SN - ’
Reference |
position/speed Speed
Position
Ty (s)
Vt(S} 1 I a(s) : . Tem(S) U 1 (Dm(S) 1 Gm(s )
+Ci> > R, +eL, o + B+sd s
E,(s)
a kg |
H Figure 13-7 Block diagram representation of the motor and load (without any feedback).
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Vi du trng dung

Input
power
Adjustg ble speed Temperature and
”"‘{L humidity
[ - —___"""—__"""__"‘I
Desired : =
temperature Power : Building
System . | Air .
=™ Controller _E') Ega:\t’g:?; Motor I I% Conditioner [ | Cfgla'gg 1T
L __ d
Measured Indoor
outdoor temperature
temperature and &
Sensors
Figure 12-3 Adjustable-speed drive in an air conditioning system.
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- TS . X
¢*» Khai niém di€u khién vector

o Diéu khién vector: diéu khién dco AC giong nhw diéu
khien dong co DC (dieu khien moment va tu thong

rotor).
D P owrer
e — Processor T — |
Source :> (Povwrer slectronic :@ﬁ @ :
! | Comverters) o i
! L P !
R R g TT i fe%dbac\l-:: _______________________ g
: Control o
Contrdl I
' Tnit -

H¢ thong diéu khién sb B9 mon Thiét bi dién

wo9'jpdodwis mmm//:dny - uoisiaA paltaisibaiun nds pue abis|N 4ad odwis



ﬁ Picu khién vector hay dinh huéng
>X truong

«— | ta
—> 3 Ya

Decoupled Wt

Te=Kiwrwa=Kila ks

Torque Field
component component

Péng co khéng dong bd cé thé dwoc diéu khién bang céach
dwa vé trang thai nhw dong co DC kich ttr déc 1ap
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B6 diéu khién PID

e BO diéu khién truyén thong don

gian de
u=Ke+K, E+Kl.j(e)d

» B¢ dkhién PD c6 thé cai thién
dap ung qua do trong khi van
gilt dugc su On dinh.

B¢ diéu khién PI c6 thé cai
thign sai sO xac lap cua he
thong ma khong lam giam su
on dinh.
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& B6 didu khién PID

I=diéu khién tich phan
Ki*[J (e)dt]

\ 4

Gia tri

B>+

dat e=sai A
‘/> ) P=ti &

N\

er

u | Dbituong didu
—"—’ khién

D=diéu khién vi phan
K j*[d(e)/dt]

Tin hiéu hoi tiép

Pau ra

IA paiaisiBaiun nids pue abisN 4ad odwis
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J Phuong trinh b PID lién tuc va roi rac

ot
Time domain  fit) = K x Errorg () =K;x | Error

: T

Discrete  f(X;) = K x Errorg,. ~(k;x T rrorg,. ~ Ky x (Error
demain 2 T A _};E et .

(zampling done at Fs = 1/Ts freqguency)
Y L k‘l x TE = HI

. d s
sﬁrsft,udt— Kz P EfErrn:urwsft,-,u

—Error

5y & gySr_y/

-Liic ban dau, set gid tri Kp, gid tri Ki=0

-Tang dan Kp cho téi khi ddp Gmg dat t6i gid tri dit (khong c6
vot 10 qua 16n va dao dong)

-Sau do6 Ki duoc tang cham dé sai so ve 0
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Tinh chat ciaa cachéso P, I, vaD

Chi ¥ ring quan hé & dudi c6 thé khong chinh xac, vi Kp, Ki, va Kd phu thudc 1an nhau. Bang dwéi chi

dwoc dung dé tham khao khi chon céc gia tri Ki, Kp va Kd.

Thong so6 | Thoi gian l1én Vot 10 Thoi gian | Sai s6 xac lap
xac lap
K, Giam Ting Thay doi it Giam
K, Giam Tang Tang Triét tiéu
K, Thay doi it Giam Giam Thay doi it
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Toc & dong co (w)

H¢ thong diéu khién sb

Bo diéu khién PID

Qua vot b

Péping qui cham

v

Thot gian
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& Bo diéu khién PID

Sai §
. xac lap
Vot 16 (overshoot)

it i /\ %

Thuong = 10%

Vot 16 (undershoot) Phu thudc vao
’ ing dung
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‘B"J Thiet ké bo dieu khién

amplitude
(output of an equivalent, second order dynamic system)
il
final value fp==== A e
A% 4--—-=-4-
:
|
|
|
I
I
I
I
I
I
I
10%-H- |
l l —
- — time
Tri5e=3gmn

Thot gian 1én T,

I1se

H¢ thong diéu khién sb

amplitude
(output of an equivalent, second order dynamic system)
F 9

+5% _
final vaﬂlue ————— A
- |:|_ s m———— —

time

I
—T5o=3/ L

Thoti gian xac lap T,
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Anh huong cua tan sO ty nhién w

o \

Amplitude

77777777777777777777777777777777777777777777777777777777 0)1=1 ]
m2=2
777777777777777777777777777777777777777777777777777777777 m3=4 L
®,=8
\ i \ \

H¢ thong diéu khién sb

Time (sec)
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& Thiét ké b6 didu khién PI (1)

, i usq 1/R sq®

Cho hé thong: | ‘ STo+ 1 0
! 5-20ms B

R=1€Q, 1,=10ms. Thiét ké b diéu khién PI c6 bang i 5
thong (tan so tu nhién) 300Hz (1900 rad/s) va (=0.8 i p|ant“%;
(hé sb tit dan) tomooooosmoooooooo g
: c6) 5

lsg ki (s+a;) 100 g

"% " s s+100 Msa?

closed loop transfer function %

G(s) -

1+G(s) -
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ﬂ ° /( /( A . /‘\ . ,‘?\ éj
s Thiet k€ bg di€u khién PI (2) 3
¢ ,,f %

Cho hé thong:

R=1Q, 1,=10ms. Thiét ké bo diéu khién PI c6 bing
thong (tan so tu nhién) 300Hz (1900 rad/s) va (=0.8

(hé sb tat dan)

Ham truyén vong kin:

100k; (s*a;)
s’ + 100(1+k;)s + 100k;a,

V61 o =1900rads  v3

Phuong trinh déc tinh

24 0F 2
s°+20m s+ ®

M

s? + 100(1+k;)s + 100k a,

H¢ thong diéu khién sb

Usq 1/R iaqg‘
ST+1 =

i A
! 5-20ms B
i plant%
Loon o o o o e e e e e e e e e e e e - g
* G(s) >
'sd | Ki(s+a) 100 . g
% s  s+100 sd.
closed loop transfer function %
£=0.8 G(s) 2
1+G(s) S
s’ + 3040s + 3610000
a =1227.9
s? + 100(1+k;)s + 100k a, ‘ _
| % k=294
B9 mon Thiét bi dién
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Cho hé thong:

R¢=1€, 15=10ms. Thiét ké bo diéu
khién PI c6 bing thong (tan so tu
nhién) 300Hz (1900 rad/s) va
(=0.8 (hé s6 tat dan)

H¢ thong diéu khién sb

Thiét ké bo diéu khién PI (3)

| |

Step

100

FIO P

100

T 5+
FI0O Gontroller Transfer Fen
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Hé thong diéu khién so

-Gi161 thiéu bo nghich luu
-Giéi thiéu vé vector quay

-Space vector
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MO0 hinh dong co DC

)
3
R ( 1 ) leh tur doc lap E
evieEW T
| .' 5
- v . VT L §
Iref 4~ k.(s+a.) | Ve K LY 1 | 3
Y s a R+sL g
C
v(t) = Ri(t) + L '“} 3
o)
8
K. v(s) = Ri(s) + si(s)L <
v(s) 1 s) , 2
R+sL E:
1 i 5
sL+R %
. i(s) 3
v(s) |£6 '§_
DPép g c6 thoi gian 1én chAm 3

(duong mau xanh) *,  thiét ké bo

diéu khién dé giam thoi gian [én

1 nhu duong mau do

B9 mon Thiét bi dién



”
¢

Vo1 hé so tat dan va tan so tu nhién da
cho, thiét két bo diéu khién:

A.

B.
C.
D.

Review (2)

k.= 0.65, a.=15.38
k.= 0.65, a.=200
k.=0.75, a_=16.7
k.= 0.75, a.=15.34

Ap dung cho bd diéu khién tuong tu,
tinh R1, R2 va C:

A.

B.
C.
D

R,=100k(, R,=66kQ, C=1uF
R,=10k(), R,=66k(, C=1uF

R,=10k, R,=6.6kQ, C=0.1uF
R,=100k(, R,=66k(, C=0.1uF

H¢ thong diéu khién sb

|ref +O kc{s;ac} K. R.:5|_
- 20 1
1+0.5s
1
I“:TT'I

L =500 mH, R=10Ohm, k, =20,k =1

£ =07

o

B9 mon Thiét bi dién
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Cau tao bien tan

L] - prni|
Rectifier bridge | | Predoad | |[Fifter | Inverter D 3.

! , : > |
| i | [
L Lo [USEETROVNE (G, . T T3 T5

= — ()
D4/\ DS/N\  DE/N T2 T4@ TE@

) L]

PWM control

Rectifier = Rectified voltage
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Filter = Smooth voltage

Inverter =» Production of AC 3-phase supply varied in frequency and voltage
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Cau tao bien tan

”
¢

Chinh Mach mét chiéu Nghich
lLeu Trung gian Ly
VT TV ’ »
N Ry I
F . 9 . =
+ i n | T
—_ Ca?gecrrtc-r " - 1.4|
A A A& - . J& » E

Rectifier Section Filter Section Inwerter Section

AL Line T L‘i ) d: -
i [ 1] [ _E] [ ] ]
T . | : |
T — Filt " £
AC Line T =T Copacter | T 7 i
Reactor - ﬁ JLI .J
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ap 3 pha T ﬁ}

Diode Inverter current

B0 nghich luu | T |

d.c. link 2
ﬂ voltage (D80 o S
‘BKJ
TP.HCM

Khoda trén va khoa
A dwéi khong thé mé
bién ap DC déng thoi (dead band)

v

+
i i “%
6 tin hiéu PWM
dé diéu khién —— > :
déng ngat khéa T 7

wo?'jpdodwis mmm//:dny - uoisiaA paltaisibalun 1jds pue a

cong suat Ngo ra 3 pha t&i
i i A déng co

/

Khéa céng suat

H¢ thong diéu khién sb B9 mon Thiét bi dién




‘B."J Dang song ra bo nghich luu 3 pha

Carrier

Modulation

H¢ thong diéu khién sb

:
|

PWM Full Amplitude

oV -

- VVDC bus

Dién ap ra (PWM)
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#% MO hinh b nghich luu DC — AC
s don gian

+V
PWM1H @ PWM2H PWM3H bC KDB 3pha

PWM1L
PWM2L

+V=V_= DC link Vo= Vo Vy,
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’

‘B"J Sine PWM

W cmira W coniral W comiral
(phase-a} (phase=h} (phase-c)
Yde A MM M/EEAEE e
Vinande *
L Von
Yder— MM A A A A R e i s I e B s |
Ve
Van
Yah
Ve

Tin hi¢u reference hinh sine, song mang tam giac, PWM
DiénapphaV, vaV, ,vadiénapdayV,
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PIEU CHE VECTOR KHONG GIAN

o~
e SVM

Trang thai va vector khéa co ban

s 6 vector tich cwc (V,,V,, V;, V,, Ve, Vi) q axis 4
S n . ; 3> > ‘ y VJ ﬁ'rl

Nam tren 6 vi tri dinh cua hinh luc giac 131, 45010 [119}{1 1

Pién ap DC dwoc cung cap cho tai qua cac khoa 2

M6i vecto corban (1 to 6) léch nhau60dd v,

(011)
(-2/3,0) 3.0 d axi

s 2 vector zero (V,, V)

N&m tai géc O véi module bing o (173, -113) o V. @/3,-1/4)

. , gen i & .. [ 101
Khong co dién ap cap cho tai (00L) (1on
Vector déng ngat co ban
H¢ thong diéu khién sb B9 mon Thiét bi dién
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‘B"J Vector VO — V3

= ] + |
E /S E /
2 2
F 9 0 F 9 0
E E
2 2 4
V0 (000) | V1 (100) !
i i
Voltage Vector | Voltage Vector i
e fommmmmee @ s @
: :
| |
| |
| |
rF . E - |
2 2
e 0 |:|
E -~ E
2 daud 2 4
V2 (110)

V3 (010)

1

| I

: |

| I
Voltage Vector ;Z ______ » Votage Vector \

|
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Vector V4 — V77

-~ |

MM
N

0

E
2

V4 (011)

Voltage Vector

fm====mms (ct)
|
|
|
:
-~ |
E /
2
il 0
E
2 (
V6 (101) I
i
Voltage Vector :
-------- (c)

H¢ thong diéu khién sb

MM
N
N

0

E
i

V5 (001)

MMM

0

A

V7 (111)

Voltage Vector

e
|
|
|
|
|
|
|
|
|

ey
a
R

|
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Nguyén ly cua Space vector
PWM

«Coi dién 4p sine nhu mot vector do 16n khong doi quay voi van
toc khong doi

”
¢

*PP nay xap xi dién dp chuan V_, bang mot td hop 8 switching

patterns (V, to1 V)

ref

Chuyén hé qui chiéu abc sang af: vector dién dp 3 pha dugc
chuyén thanh vector trong h¢ qui chiéu tinh of

«Cic vector V,, tdi V, chia thanh 6 sector, mdi sector chiém 60°

eV . duoc tinh tir 2 vector ké nhau va hai vector 0

ref

H¢ thong diéu khién sb B9 mon Thiét bi dién
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H¢ thong diéu khién sb

5 53 ¥ AC motor
a o bed C o }
. L R, e
\ -
. _ E@
ILA .:h
— Vi # T —— = eV
¢ — &
v I E
I - T i t&;ﬂ’
I
a'yﬁ} bol c'aﬁ}
5, Ss 3,
.
v (1), v, () V. ()
b

stator voltage vector

Ve (1) V(1)

v, (®)

v, ()

v, (1)
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H¢ thong diéu khién sb

Vector khdng gian quay

SPACE VECTORS

B9 mon Thiét bi dién
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Vector khog gian — dong dién
moi pha theo thoi gian
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Dead Time
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& Space Vector: hé thong lién tuc

Vo1 V * va 0 dugce cap nhat moi t,
cac khoa converter s€ dong cat dé
nhan dugc V|

H¢ thong diéu khién sb B9 mon Thiét bi dién

wo9'jpdodwis mmm//:dny - uoisiaA paltaisibaiun nds pue abis|N 4ad odwis



Switching Vectors

”
¢

» Dé tao ra st tir dong quay can thiet trong stator clia may KDB, b inverter
can dwoc lai vai cac switching variable vector [a, b ,c]

H¢ thong diéu khién sb
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Voltage Switching Vectors Line to neutral voltage Line to line voltage _Fﬂ” ] B 2 ~1
Vectors a h - v Vo \} Vo, A’ v, . _ F.:;'.-_:- B 1 5
vv | o] o | o 0 0 0 o | o | o Ll B B
v, 10 | o] 23 | 3| a3 | 4 o | -1 | Ven | -1 -1
V, 1 1 0 1/3 13 | 213 0 1 -1
Vs 0 1 0 A3 | 23 | -3 -1 1 0 7, 1 -1
V, 0 1 1 -2i3 113 103 -1 0 1 Vi |=V, 0 1
A 0 0 1 A3 | -3 | 23 0 -1 1 v, | -1 0
Ve 1 0 1 13 | -2i3 113 1 -1 0
V; 1 1 1 0 0 0 0 0 0
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Bién do1 abc — af

v,
(-1/3,1 (9 {“D}{l 3,1/-3)

“3l0 372 =372

{fa} o011 =1/2  -1/2

(-1/3,-1 “‘E}T v 0r3:=175

5 : b
(001) (101)
a-.

*Khi rotor dOdng co quay, reference vector -
(vector di€n 4p stator) cung phai quay theo, G
vi thé diéu nay doi hoi phai thay doi sector ¢

khi vector quay quanh truc a.

H¢ thong diéu khién sb B9 mon Thiét bi dién

woojpdodwis mmm//:dny - uoisIaA palalsibalun 1ds pue abia\ 4ad odwis



: xac dinh toa do cua cac vector

khong gian

Ug, Ugp, U, Uy, Upe Uea

Usi | Usn | Ucn | Uas | Upc | Uca v Ugg
ojlojo| 0| o | o0 |0]|o0| 0|V,
10023 |-13|-13|1]0]-1]|V,
1|10 13|13 |-2/3| 0 1 1|V,
0| 1|0 |-13]|23|-13|-1]|1]| 0 |V,
0|1 |1 |23 w3 |13|-1]0]| 1]V,
0| 0|1 |-13]|-1/3|23|0]|-1|1 Vs
10113 |=23|13|1]-1]0 |V
11100 ]| 0o o0o]o0o]| o]V,
i R ——
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¢ Thiét 1ap

 XacdmhV,, Vi, Vp(gla tr1 dinh) va géc o
Vi = Fx (VD) = [V, V]
o=w_xT
* Xac dinh céac khoang thoi gian T, T,, T,
(T,=Ty+T,+T,)

ref

TV

oy =1V, LV 60 +1, (Ogpo0r0,,,)

[Ti T2 ]T = ]; [Vx in‘60 ]_1 Vref

h-..i

£

* Xdc dinh thoi gian déng ngat cho cdc khéa S, téi S,
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Thiét 1ap

L L+, T,
j Vidt + j Vadt + j Vo
0 Ti T,+T,

TS R
sSector 1 IVref =
0

..'TY 'Vref :(’Ii .{]1 +T2 {]2)

\_]ref‘ .{c.os(a)} T 2 v, .{I}LTZ 2 v, .|:C.OS(71'/3)}
sin (o) 3 0 3 sin(r/3)

(where, 0<a<60°)

=T -

“T=T-a 81n.(71'/3—a')
sin (7 /3)
~T,=T - Q.M
sin(7/3)
1 \_]ref
- T, =T —(T +T,), T=—, a=——"
f 2
° 3Vdc
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s Tai Sector bat ki

H¢ thong diéu khién sb

=T

..1

2

-,

Thiét 1ap

Vref‘ : (ﬂ' n—1 j
sin| =—a+——7x
V. 3 3

Vdc

\7ref "
(sin §7Z — aj

Vdc

Vref|(  p n .
smgﬂcosa—cosgﬁsma

= fa-1514)
sin| & — T
V. 3

—COS-SIN—— T +SINX-COS——TT

_\/§°Ts\‘7r€f‘( n—1 n—1

Vdc

=T -T —T

N

29

n=1-—6(Sectorl — 6)
0<a<60°
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Thiét 1ap

Thé&i gian dong ngat cua cac khéa (S, téi S;) (1)

Tz Tz . Tz . Tz
Ty2| T, | T, |Ty2|Ty2| T, | T, |Ty2 Ty2| T, | T, |Ty2|Ty2| T, | T, [Ty2
-4 ] > >« > - ahd > > > >
(upper) S, (upper) S;| | '
Ss |—|—| Ss |—|—|
S, - Sy
(lower) S, ——  (lower) S;
S2 | | S,2 I I
A" 0 AYi ) AY) 5 TJT \.T? \.T: AT i “&.TI} "&_}'D 1}3 \_;r: \_;r? \_r? \_;r: \_13 '\_ID
(a) Sector 1. (b) Sector 2.
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Thiét 1ap

Thé&i gian dong ngat cua cac khéa (S, téi S;) (21)

TZ TZ
T/2| T, | T, |Ty2|Ty2| T, | T, [Ty2
- >e e >e >
Sl V—l—\
(upper) S; I |
SS I 1
S-I- 1 [
(lower) S,
S,)., 1 |
K_TD '\_T 3 -‘ﬁ':r _1_ -‘k:r': -‘k:r': -‘ﬁ':r _1_ K‘T 3 -(\ID

(c) Sector 3.
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(lower) S,
S

T, T,

TJ/2| T, | Ty |Ty2|Ty2| T, | T, [Ty
-+ > - >4 >4 >
I ]

I ]

] I
I I
— —
vV, Vs V, V. V., V, V, V,
(d) Sector 4.
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Thiét 1ap

Thé&i gian dong ngat cua cac khéa (S, téi S;) (3)

TZ TZ
Ty2| T, | T, |Ty2|Ty2| Ty | T, [Ty2
-~ >t e >4 >
S1 [ |
(upper) S,
Sj [ ]
Sy
(lower) S, '
S, [
Vo Vi Vi V.V, V., V, V,

(e) Sector 5.
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(lower) S,
S

TZ TZ
Ty2| T, | T, |Ty2|Ty2| T, | T, [Ty2
-+ > e > >
I ]
1
I
E— _—
I N
vV, V, V. V. V., V, V, V,
(f) Sector 6.
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¢ Thiét lap

Thé&i gian dong ngat cua cac khéa (S, téi S;) (4)

Sector | Upper Switches (S,, S,, S;) | Lower Switches (S, S;, S,)

ST+ T, +Ty/2 S,=Ty/2

1 S;=T,+Ty/2 Sg=T,+T,/2
S;=T,/2 S, =T +T,+T, /2
S, =T,+T,/2 S, =T, +T,/2

2 S;=T+T,+Ty/2 Sg=Ty/2
S;=T,/2 S, =T +T,+T, /2
S,=T,/2 S, =T +T,+T,/2

3 S;=T+T,+Ty/2 Sg=Ty/2
S =T,+T,/2 S,=T,+T,/2
S,=T,/2 S, =T +T,+T,/2

4 S;=T,+T,/2 Sg=T,+T,/2
Sc=T+T,+Ty/2 S,=Ty /2
S, =T,+T,/2 S, =T, +T,/2

5 5;=T,/2 Sg=T+T,+T, /2
Sc=T+T,+Ty/2 S,=Ty /2
S;=T+T,+Ty/2 S,=Ty/2

6 5;=T,/2 Sg=T+T,+T, /2
S:=T,+T,/2 S,=T,+T,/2
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Piéu khién vong hé V/f dung
(Fs = 10kHz, t, = 60Hz)

4 . powergui
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Fs = 10kHz

. N 100
Hgé thong dieu I =

uolsiaA palaisibaiun nds pue abisNy 4ad odwis

wodjpdodwis mmm//:dny -



Fs = 20kHz
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<) Bai tap

Bai tap 1.1. Bién ap ba pha 380V, SO0Hz. Tai thoi diém t = 6ms. Tinh usa,
usb, usc, u_(=u,,) va (ug=u), jusl? Biét g6c pha ban dau 0, = 0.

> sa

Baitap 1.2. Dién ap ba pha cap cho bo nghlch luu 1a 380V, S0Hz. Tinh
dién ap pha 16n nhat ma bo nghich luu ¢6 thé cung cap cho dong co.

Bai tap 1.3. Dién ap mot pha cap cho bd nghlch luu 1a 220V, 50Hz. Tinh
dién ap day 16n nhat ma bo nghich luu c6 thé cung cap cho dong CO.

Bai tap 1.4. Dién ap DC cap cho b0 nghich luu 12 460V. Di¢n 4p pha bo
nghich luu cip cho dong co la 150V va 50Hz. Tai thoi diém t = 6ms. Tinh
T1, T2 va TO? Biét géc pha ban dau 0,=0va tan s6 déng cat ctia bd
nghlch luu 1a 20KHz.
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