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Puworc sir dung tai ligu, khdng dung phwong tién thu-phéat

Cha y: Tat cd céc cAu héi trong d@é thi, cac mach dién tir cOng sudt déu dwec xét ¢ trang thai Xac ldp va dwot bé qua
mei tén that trong mach. DPoi vai cac cau vé hinh, dé nghi anh/ chi vé diing theo théong sé cia dé bai.

Cau 1. (1,5 diém)
So sanh su khéc biét vé nguyén Iy 1am viéc va ang dung giita Thyristor (SCR) va TRIAC.

Cau 2. (2,5 diém)

Cho mot b chinh Iuu hinh tia/ sa0 3 pha khong diéu khién cap dong cho dién tré R = 5 Q. Dién &p pha ciia nguon xoay
chiéu 3 pha c6 tri hiéu dung U = 110 V, tan s6 nguon xoay chiéeu f = 50 Hz, thir cap nguon mac hinh sao (Y)

a) V& song dang dién ap (truéc va sau chinh luu), dong dién trén tai theo théng sb ciia dé bai. Tir d6 nhan dinh vé
s6ng dang dién &p sau chinh luu (bién do, tan sé chinh luu)

b) Tinh tri trung binh di¢n &p trén tai Uq, dong dién qua tai l4, dong qua mét diode Ip

¢) Néu ghép ndi tiép 2 so @6 chinh luu nay lai véi nhau dé ting dién ap va tan sé chinh luu, giai thich ly do phai
chon may bién ap dé 2 dién &p xoay chiéu can chinh luu léch pha nhau mot goc dinh trudce. Cu thé, khi ghép 2
so @6 chinh Iuu 3 pha cau, kiéu ndi so - thir 2 may bién ap nhu thé nao? (A hay Y)

Céau 3. (2 diém)

Cho mach chinh Iuu 1 pha c6 diéu khién mic vao tai R = 10Q nhu so d6 trén hinh 1. Biét U2 = 24+/2.sin100xt, goc kich
cho2SCR TivaTzlaa=290do.
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a) V& song dang dién ap va dong dién trén tai khi khdng c6 2 tu Cy, Co. Tir d6 nhan dinh vé mach chinh luu (bién
do, tan s6 dién &p chinh luu va day 1a mach chinh luu tén gi trong cac dang mach chinh luu da hoc)

b) Tinh tri trung binh cta dién &p chinh luu, dong dién qua tai khi chua c6 2 tu Cy, C»

¢) Giai thich chirc ning ctia 2 tu C; va C, khi thay tai Ry bang tai yéu cau dung ngudn doi (+Ve, GND, —Veo). Khi
sir dung véi phu tai yéu cau ngudn doi, theo Anh/ Chi gia tri ciia cAc tu nay 1on hay nho, vi sao?

Cau 4. (1,5 diém)

Hinh 2
Cho mét thiét bi chuyén d6i DC — DC dang so d Buck nhu hinh 2 ¢ dién ap ngd vao Vg = 24V vangd ra Vo = 12V,
tan so dieu che xung 10KHz, dong ra dinh muc 10A.
a) Gia sir mach dugc thiét ké 1am viéc & ché do lién tuc, dua vao do thi séng dang dién ap dién ta quan h¢ giira
dién &p ngd vao (Vq) va dién ap ngd ra (V,) tim ra moi quan hé gitra dién ap ngd vao va dién ap ngd ra (tinh dua
vao dinh luat Bao toan nang lugng)
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b) Tim thoi gian dan va dong dién qua transistor T1 trong mot chu ky diéu ché ,
c) Khi thay doi gia tri cua dién cam L mach s& chuyén doi qua lai gitra che d6 lién tuc hay che do gian doan. Giai
thich co ché trén

Cau 5. (1 diém)

Cho mét b chuyén déi dién ap AC — AC sir dung 2 SCR méc song song va ngugc chiéu ni ndi tiép voi tai R dé diéu
khién dién ap. Hay:

a) Néu uu nhuogc diém mach dién trén so véi khi dung duy nhat mot TRIAC néi ndi tiép vai tai R.
b) V& séng dang dién &p trén 2 SCR khi ndi vao ngudn dién &p xoay chiéu 1 pha cé Uac = 220v/2.sin100xt. Goc kich
cho mdi SCR o = 90 dd.

Cau 6. (1,5 diém)

Cho mach nghich luu ép 3 pha nhu hinh 3a dugc diéu khién theo phwong phap diéu khién theo bién do (bd nghich luu
ap ki€u sau buoc), dién ap nguon mot chicu Uq = 12VDC, tai 3 pha ¢6 Z. = Z, = Z. = Z. Xung kich cac linh kién trong
mét chu ky diéu khién ¢ dang nhu hinh 3b (Bién do xung ap du Ion dé kich dan cac van tir S1 dén S6).

a) Hay V& so do tuong duong ctia mach va tim gia tri diép 4p cac pha Uan; Usn; Uen khi géc kich tir 120° dén 180°

trén hinh 3 (yéu cau tinh ra nhitng gié tri cu thé)
b) Tim thoi gian mdi budc diéu khién khi tan s6 dién ap ngd ra trén tai 3 pha la 50 Hz
C) V& song dang dién ap day (Uab; Unc; Ucs) theo diing bién do bai toan yéu cau
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Hinh 3
Ghi chl: Can b coi thi khang dwoc giai thich dé thi
Chuén dau Mo ta Chuén dau | Trinh d§ Ni dung
ra MH (Sau khi hoc xong mon hoc ndy, nguoi hoc cé thé) ra CTPT | nang lyc kiém tra
Gl | gy, | Trinhbay duoc c4u trdc va giai thich duoc so ¢ nguyén 1.2.1 3.5 Cau 1, Cau 2,
" | ly cua cac mach bién d6i dién tir cong suat Cau 3
Céc khai niém, dinh nghia, hé thtrc co ban: sy can thiét 2.1.1 35 Cau 4, Cau 5,
chuyén d6i nang luong dién, cac ing dung, cac b bién 212 35 Cau 6
G2 | G21 PO L s va X2 Ae o x oA, n o '
doi cbng suat, cac hé s6 pham chat va md phong bo
chuyén ddi céng sut.
Lam viéc trong cac nhom dé thao luan va giai quyét cac 3.1.2 3 Cau 2, Cau 3
G3.1 | v4n & lien quan dén DTCS
G3
Gaa | PO hiéu cac tai liéu chuyén nganh bang tiéng Anh ding 33.1 3 Cau 6
" | trong cac mach bién d6i DTCS
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PAP AN MON PIEN TU CONG SUAT

Pap an mén Pién tir Cong suat
Ngay thi: 17/7/2020
-5 8 (F r-

Cau 1: So sanh theo 3 y doc 1ap nhau, mdi y 0,54
a. Pic tuyén V - A (0.5 diém)
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Hinh 2

Duya vio dic tuyén V-A, ban chit SCR 1a diode nhung & goc phan tu tht I co khac
o dong kich Ig va dong duy tri In. TRIAC la 2 SCR mac song song va nguogc chiéu
nhau.

b. Piéu kién din dong (0.5 diém)

- SCR: Phan cyc thuan Anode va Cathode + dong kich Ig vao chan G dua lon.

- TRIAC: Hién hiru di¢n ap gitra T1 va T>. Dong kich vao chan G du 16n.

¢. Pham vi ing dung (0.5 diém)

- SCR: Piéu khién dién ap cho tai DC thong qua thay doi goc kich a.

- TRIAC: Piéu khién dién ap cho tai AC thong qua thay doi goc kich a.
Ciu2:

a. Song dang dién ap trudc va sau chinh luu 1 diém)
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C6 2 dang hinh tia 3 pha: anod chung (3a) va cathode chung (3b). Chi cin vé
ding mét trong hai trweong hop la du diém phan nay.
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Nhan xét:
- bién 4p chinh luu cao hon so d6 tia mot pha
- Tan s6 chinh luu gip 3 lan tia 1 pha (c6 thé so sanh véi so d6 khac ciing dugc)

Mach chinh luu nhiéu pha c6 thé chinh luu ra dién 4p cao hon, it mip mé hon
chinh luu 1 pha ma khong cin dung mach lgc thu dong. Do d6 cai thién rat nhiéu
vé hiéu sut: mach loc 1am giam hiéu suit, ting dién ap chinh luu ciing gitp giam
t6n hao khi truyén dan di xa.

b. Dién dp trung binh trén tai (0.5 diém)
Uq - tri sc} trung binh cta dién ap chinh luu; ) , ‘
Uy - tri s0 hiéu dung cua dién 4p pha cudn thir cap bién ap nguon;

Ug=1.17.Uy=1.17.110 = 128.7V
Dong qua tai: Is = Uy/R = 128.7/ 5 = 25.74A (0.25 diém)
Dong qua diode: Ip = Is/3 = 25.74/3 = 8.58A (0.25 diém)

c. Giii thich goc 1éch pha: Dién ap ngd ra cua hai phé.l"l thir cap MBA phai léch dé )
khi cdng 2 dién &p lai véi nhau s€ c6 ap tong nhan doi tan so6 chinh luu. (0.25 diém)

Chon kiéu ndi day 2 MBA khi ghép 2 so' @6 chinh luu 3 pha ciu: MBA1 ndi
cing kiéu Y-Y thi MBA2 ndi khac kicu gitta so' va thir nhu A-Y hay Y-A dé the
cap cua 2 MBA 1éch pha 30 do (0.25 diém)

Cau 3:
a. Séng dang (1,25 diém)

Ban chit diy 1a chinh lwu ciu 1 pha c¢é diéu khién, khi khong c6 tu song dang
dong (iq) va ap (uq) trén tai theo uz (1a v trong hinh) nhu hinh 4
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Nhan xét :

- bién 4p ngd ra thay doi theo goc kich o.

- Tan sé‘ chinh luu gap d6i so dd chinh luu ¢ diéu khién tia 1 pha (c6 thé so sanh
v6i so do khac cling dugrc)

Mach co thé tmg dung trong diéu k}lién dién ap DC thong qua viéc thay déi’ goc
kich dan SCR. Chinh luu cau c6 thé cé tan so chinh luu gap d6i hinh tia (n€u so
pha 1&)

b. Tinh Uq, Ia khi chwa c6 tu (0.5 diém)
U, :_ j 1, (0)do = N_U sin 0d 0 = 2‘/_ (“"205“)
(1+cos)
G

=0.9.24 (1/2) = 10.8VDC
Hay tinh theo cong thurc :
U,=2.— j u(t).dt = —2j u(e)de— (+cosa) = %.(1+cosa)

Dongratai:Id=Ud/R=10.8/ 10 =1.08A

Chép‘nhan sai s6 0,1 don vi khi tinh theo cong thirc qua bai toan trung gian chinh luu
c6 dicu khién 1 pha 1 ban ky

¢. Giai thich chirc ning cia 2 tu (0.25 diém)

Khi phy tai yéu cau nguon d61 (+Vee, GND, —V¢c) nhung may bién ap khong phai
dang may b1en ap diém gitra (2 cudn day phia thtr cép quan dbi xtmg), nguoi ta
thudng ndi ngudn nhu trén. Mach nay thudng dung cho bd ngudn doi cung cap ngudn

nu6i OP-AMPS. Hai tu dién git chire nang cau phan ap tao diém dat gia (virtual
earth) cho mach ngudn d6i. V& mit Iy thuyét, 2 tu nay c6 gié tri cang 1on cang tot!
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Cau 4: Do dé bai vé nham hinh mach dién cua so do Boost nén ciu nao lién quan
dén hinh s€ cé 2 dip an (ciu 4¢). Tuy nhién, ndi dung hdi van rat ro 1a so d6 Buck.

a. Dwra vao song dang dién ap tim ra mdi quan hé giiva V,va v, (0.5 diém)
Song dang
tﬂ” taﬂ
i o N —
t
1,

Duva vao hinh 5, ta co:
Area Aj=Area A,

_)( Vd— Vo)tar = V:':'r()ﬂ': Vn( j:'-trm}
~v,=v.0
Do d6, so dd nay c6 kha ning giam dién ap (cu thé trong dé tir 24VDC — 12VDC).
b. Tim tr va It (0.5 diém)

V61 T : transistor, D : diode . I : dong dinh murc ngd ra
Tacod:Ip=(1-D).I (sach thiy Vin)
= Ip=(D).I=(1/2). 10 =5A
¢. Giai thich dnh hwéng ciia L 1én ché d6 1am viéc ciia mach (0.5 diém)

Co thé dung cong thic hay d thi song dang dé giai thich. Dué6i day dap an khi dung
do thi.

So dé Buck

i iy

iLJ‘Jfaki A

t
Energy stored in L is fully released
AT, AT, i =0>v, =0

Hinh 6

S6 hiéu: BM1/QT-PPDBCL-RDTV Trang | 4



PAP AN MON PIEN TU CONG SUAT

So dé Boots

on off

byt /\

t
Energy stored in L is fully released
i,=03v, =0

AT, AT,

1 i
: t

Vi | ATV, -V,

3 o d

Hinh 7

Du Buck hay Boots, khi dién cam nhé = khong du ning luong dé 1ap day khoan
trbng = dong dién qua L khong lién tuc = ché do 1am viéc cua mach 13 khong lién
tuc/ gidn doan

Cau 5:
a. So sanh mach dung 2 SCR va mach dung 1 TRIAC (0.5 diém)
Mach dung 2 SCR Mach dung 1 TRIAC
* Cong suét 16n * Cong suét nho

* D& dan dén diéu khién bat d6i xtmg | * Diéu khién ddi xing 2 ban ky trong
giita 2 ban ky trong mét chu ky diéu mot chu ky diéu khién dé dang
khién (mach diéu khién hay SCR

khong déu nhau)
b. Song dang dién ap trén SCR (0.5 diém)
R L Ilmm’

|

Mach diéu U
khién A9

Hinh 8a

i1
0 I

Tlopr| Tloy

Iz
T wf

Hinh 8b
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Vé nham soéng dang trén tai s€ khong c6 diém

Cau 6:
V& so do twong dwong mach: S1, S2, S3 PONG (0.5 diém)
+ a b
= D= T80,
Va U =— 3V,
- : Hinh 9
Cu thé:

Ui =Um=1/3.12=4V

U =-2/3.12=-8V

b. Khoang thoi gian mdt buée diéu khién (Tstep) khi f ngé ra 50Hz (0.25 diém)
Tstep = Tso/ 6 = (1/50).(1/6)s = (1/300)s ~ 0.0033s

Chép nhén sai s6 0.0001s, dé nguyén (1/300)s ciing c6 tron 0.25 diém

c. Séng dang dién ap day. Véi V= 12VDC (0.75 diém)
Vi
Va |
>t
60° V, |
Vac i ] T
V
E . -1
Vi
Vv
CA I’ff
- F > t
v, | Va |

Piing mét pha dwoe 0.25 diém
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