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Chwong 4: NGHICH LUU DQC LAP
4.1/ Tong quan vé nghich lvu doc 1ap (NLDL):

4.1.1- Khai niém:
-NLDL la bd bién d61 dién mot chiéu ra dién xoay
chi€u vai1 dién ap va tan s ngo ra c6 thé thay doi dé
cung cap cho cac tai xoay chiéu.

- NLBL phan biét v6i nghich luu phu thude 1a ché do
dic biét cta chinh luu diéu khién pha.
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4.1.2- Ung dung:

NLBL duoc ing dung rong rai trong cong nghié¢p
va dan dung. Co thé phan ra 1am cic nhom sau:

- Ngb ra tan s6 cong nghiép (nhé hon 400kHz)
khong d6i: cac b ngudn xoay chiéu ban dan sur
dung lam nguén cho cac thiét bj dién thay thé dién
luoi.

- Ngb ra tan s6 cong nghiép thay doi: dung dé diéu
khién toc do dong co xoay chiéu, ludn c6 dau vao
la dién ludi nén con goi la bién tan.

- Ngb ra trung tan hay cao tan ...

4.2/ Phan loai NLDL.:
4.2.1- Nghich lwu song song va ndi tiép:

La cac dang nghich luu st dung SCR cho déng ngit,
c6 tu dién ¢ mach tai dé dam bao chuyén mach

a) Nghich luu song song:
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- Nghich luu song song so d6 cau:
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- Nghich luu song song so d6 bién ap c6 diém giira:
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b) Nghich luu nbi tiép:
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So d6 nguyén ly Dang séng

- Khi SCR1 duoc kich, dong qua mach s¢€ vé 0 khi
ap trén tu dién dat gia tri cuc dai, va SCR sé tu tét.
- Khi SCR2 duoc kich, tu dién s€ phong qua n6 va
dong vé 0 khi ap trén tu dién dao cuc tinh, chuan bj
cho chu ky ké tiép.

4.2.2- Nghich lwu nguon dong vi nguén p:

a) Nghich Iuu ngudn dong:
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* Pac diém:
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b

Mach twong duong
(C 13 tu chuyén
mach)

- La mach nghich luu c6 L bang v6 cung & ngd vao, lam cho
tong tr¢ trong cua nguodn cd gia tri 1on: tai lam viéc voi ngudn

dong.

- Nguon dong iy, phang, khong d6i & mot gié tri tai, duoc dong

ngat thanh dong AC cung cap cho tai:
+S,,5,dong:1,>0
+S,,S;dong:1,<0

- Vay tai nhan dugc dong dién AC 1a nhitng xung vudng co

bién d0 phu thudc tai.

b) Nghich luu ngudn ap:
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Mach tudng ducng

- Pic trung cua nghich luu ngudn ap 13 ngudn co tong trd
trong bang 0 dé ¢ thé cung cip hay nhan dong tai.

- Mot dac trung khac la ngét dién luon co6 diode song song
nguoc dé nang luong tir tai ¢6 thé ty do tra vé ngudn.

- Ap ngudn mét chiéu duge dong ngit thanh nhiing xung
ap hinh vudng c6 bién do xac dinh dé cung céap cho tai.
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4.3/ Khio siat mach nghich luwu ddc 1ap ngudn dong:

4.3.1- Nghich lvu déc 14p nguon dong mét pha:
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* Khao sat truong hop thuc té:

Tai la RL va dién khang ngudn khong 16n vo cung.
Khi d6 cac dang dong , 4p c6 tinh dao dong. Ap trén
tu C sau khi qua gia tri cuc dai s& giam xudng, kéo
theo giam tq. Khi do, nguoi ta dung cac diode chan
cho phép giilr ap trén tu ¢ gia tr1 max.
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4.3.2- Nghich lwu déc 14p nguon dong ba pha:

- Pé tao ta hé théng ba pha, cac cong tac phai duoc
dong ngat theo mot thir ty khong thay doi d6i véi
cac hé thong ba pha, goi 1a LOGIC BA PHA.

- Nghich Iuu nguon dong sir dung logic ba pha co
hai cong tac 1am viéc cung luc. Pay ciing chinh 1a
thir tyr diéu khién cac SCR trong chinh luu ciu ba
pha.
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* Nhan xét:

- M6i ltc chi ¢6 2 SCR 1am viéc

- Xung dong trén mdi pha c6 dang chir nhat, ap ra
thay doi theo dic tinh tai

- Dong qua tai 1, s6m pha hon dién ap v
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- Nang luong chi chay mot chiéu tir ngudn qua tai
lam ap ra thay doi theo tai, tang cao khi khong tai .
- Ta co thé thay d6i ap ra bang cach thay doi ap

nguon hay mac song song véi taii mot mach dicu
chinh cong suat phan khang.

4.4/ Khao siat mach nghich luu déc 14p ngudn ap:

4.4.1- Nghich lwu ddc 14p ngudn dp mdt pha:
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- Céc ngat dién phai c6 kha ning dong ngit theo so do diéu
khién, khong phu thudc tai.

- O cép cong suat dudi 100kW ngudi ta thudng dung linh
kién ho transistor (IGBT, trans Darlington, MosFet) va co thé
dung SCR + mach tat hay GTO & cong suat cao hon.

Phan tich Fourier cua di¢n ap ngd ra dang xung vudng;:

o0

V()= > i7‘;°.sin(na)t)

n=1,3,5...
Ap tai chi chira cac thanh phan hai bac 1é.
Ung vGi cac gia tri ciia n ta s€ ¢ cac bién do dién
ap thanh phan.

V1 Z, 1a tré khang cua tai tai hai bac n.



Do méo dang hai tong THD:

Z(Vn,rmS)2 V2 _V2

THD _ n=2 rms 1,rms
Vl,rms 1,rms
Vrms = Vdc
V 4NV
Vl, rms = = =

"2 Va2x

Vi =V, V- (4, IN2.7)°
THDV :\/ rms 1,rms :\/ dc ( dc/\/_ﬂ-)

= 0,483 = 48,3%
V, e N, N2
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Vidul:

Cho b6 nghich luu 4p dang cau 1 pha. Gia thiét dong
dién qua tdi c6 dang i, =540sinet %)

Ngudn DC cé d6 16n 300V

a) Xac dinh tr1 trung bmh dong qua ngudn va cong

suat do nguon cung cap
b) Xac dinh cong suat tiéu thy trén tai

Vi du 2: B nghich luu ap mdt pha mac vao nguén
mdt chiéu V. , tai R = 10Q. Bo nghich luu ap dugc
diéu khién theo phuwong phap diéu bién.

a) Tinh d6 16n nguén mot chiéu Ve dé tri hiéu dung
ap tai Vo =100V

b) V61 dap nguodn xac dinh ¢ cau a. Tinh tri hiéu dung
hai co ban cua dién ap ngo ra.
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4.4.2- Nghich lwu déc 1ap nguon ap ba pha:
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Hinh 6.3.2; NL ngudn dp ba pha, cdc dang séng (a) va mach
dong e ().
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- Mach gom ba nhanh lam viéc 1¢ch pha nhau ?” tung d61 mot.
- V&1 ngudn 1a ngudn ap va co6 diode phdng dién song song voi
moi ngat dién.
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@ Hinh 6.3.2: NL ngudn &p ha pha, cac dang s6ng (a) va mach
dong luc (b).
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- Nang luong truyén duoc hai chiéu giita ngudn va tai lam
cho ap ra c6 dang cac xung vudng co6 bién dd 1a bién do ap
nguon.

- Khéc v6i nghich luu ngudn dong, nghich luu ngudn ap ba
pha co thé sir dung logic ba pha c6 2 hay 3 ngat dién lam
viéc cung luc.
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Hinh 8.3.2; NL ngudn 4p ba pha, cdc dang séng (a) va mach
dong luc ().

Gia su nguon co6 diém gitta n. Ap cac pha v, , Vg, ,
Ve, Vaap day Vag , Vge » Vea €O quan hé sau:

Vag = Van — Vg Vge = Vg, — Ve

n n

Vea = Ven = Vi Vag T Ve +Vea = 0

Khi diéu khién S1=S4 (S1 va S4 lam viéc nguoc
pha), ta ¢6 thé chirng minh 14 cac 4p pha v, , Vg, ,
V¢, va cac ap day hoan toan xac dinh tur luat diéu
khién cac ngat dién. Hé thong nhu vay goi la diéu
khién hoan toan.

D¢ tinh cac ap pha tai, ta gid su tai nd1 hinh sao,
doi1 xmg va co trung tinh 1a N. Ta c¢6 cac quan hé
sau khi bé qua chi s6 N cua ap pha tai:

13
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Vag =Va = Vg
Vge = Vg — V¢
Vea = Ve =V,
V,+Vy +V. =0
1
Vp = g(VAB — VCA)

Suy ra: Ve = (Vea = Vece)

Vg :g(VBC _VAB) 3

1
Va = g(szn — Vg, — VCn)

. 1
Hoge: Vg = g(szn Vo — VCn)

1
Ve = 5(2VCn —Van — VBn)

14
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Phan tich Fourier cua dién ap pha:

= 4\ . N .
(t) = & sin sm(na)t)
Vo ; ;—, Janz
Ve = Y 4de i ””sinn(a)t—z—”)
n=1,3,5... 3

Vo= Y I < sin nz S|nn(a)t+—)

n=1,3,5...

Tri hi¢u dung cua ap pha tai:

Vi du 3:

Cho bo nghich luu ap ba pha diéu khién 6 budc (six-step). Tai
thuan tré ba pha déi xtmg du thanh dang sao. Do 16n dién tro
moi pha R = 10Q, tan s6 lam viée ctia bd nghich luu ap
f=50Hz. Dién 4p mot chidu V,, = 220V

a) Xac dinh tri hiéu dung dién &p pha

b) Viét phuong trinh song hai bac 1 cua dién ap tai va dong tai
¢) Tinh cong suat tai
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