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THIET KE THAM SO VA MO PHONG HE THONG PIEU KHIEN CHO
THIET BI TU PONG ON PINH PIEN AP TRONG LUOI PIEN HA AP

Lé Phwong Hio', Nguyén Thi Tham?
TOM TAT

Thiét bi on dp c6 chirc nang on dinh dién dp trong gidi han cho phép. Viéc thiét ké va
xdy dung hé thong diéu khién givip on dp hoat dong tr dong sé khdc phuc dwoc cdc nhuge
diém cua thiét bi on dp diéu chinh bang co hién nay. Bai bdo nay trinh bay viéc thiét ké thong
s6 chi tiét va mé phong thudt todn diéu khién két hop PI va Feed-Forward cho thiét bi on dp
tw dong ding trong mang dién ha dp. Qud trinh thiét ké dwoc dp dung cho dai dién ap hedi
ddu vao dao dong trong khodng tir 150V dén 290V va cho ddi dién ép ra cung cdp cho thiét bi
dién luén nam trong khodng tir 210V dén 230V. Qud trinh thuc hién dwge chimg minh bang
viéc mé phong trén phdan mém matlab/simulink véi cong sudt thiét bi on dp 10kVA.

Tir khoa: On &p tw déng, diéu chinh dién ap, diéu khién on ap, Feed-forward, Pl
tuyén tinh.
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1. PAT VAN BE

Hién nay, viéc str dung nhiéu céc thiét bi dién véi cac nhu cau khac nhau, dic biét ¢
gio cao diém gay nén hién twong chap chon dién ap thuong xuyén va lién tuc, anh huong
dén chat luong dién ning [1,2]. Bé khic phuc duoc viéc nay, cac thiét bi 6n ap 1a sy lua
chon déau tién. On 4ap 1a mot thiét bj dién tir c6 chac ning duy tri muc dién ap dau ra on
dinh trong giéi han cho phép, bat ké sy bién dong cua dién ap dau vao trong dai hoat dong
dugc xac dinh [1,3]. Hién nay, nhiéu loai 6n ap da duoc phat trién va ang dung rong réi,
bao gém 6n &p sir dung ro le va on ap diéu khién bang dong co servo.... [4,5]. Tuy nhién,
céc thiét bi 6n &p nay c6 nhiéu nhuoc diém nhu: thoi gian phan tng cham do phu thudc
Va0 sy van hanh cua con nguoi dan dén gian doan cung cép dién, can duoc bao tri thuong
xuyén va phat sinh chi phi [6,7]. D& giai quyét cac van d& ndy, bai bao nay dé xuit md
hinh 6n &p tu dong diéu chinh gia tri dién 4p cip cho tai ma khong can su van hanh cua
con ngudi. Qua trinh ty dong dugc thuc hién boi hai bo diéu khién 1a PI va feed-forward
két hop vai nhau ma 6n 4p diéu khién bang tay khong c6 duoc. Su khac biét noi bat cua on
&p tu dong 1a bo diéu khién Feed-Forward c6 chirc ning tac dong nhanh va loai bo cac
nhiéu, va bo didu khién P s& giup dua gia tri dién ap cung cap cho tai bang véi gia tri dién
ap ludi vai sai léch trong giéi han cho phép [8,9]. Viéc nay gilp cho 6n ap tu dong dap
g duoc cac yéu cau dat ra trong thuc té 12 van hanh thuan tién va mang lai hiéu suit sir
dung ning luong tét. Thiét bi chinh cia on &p tu dong 1a bo bién ddi (BBD) AC-AC va
mach diéu khién. Khi dién 4p lu6i cao hon hoic thap hon gia tri do léch cho phép cua dién
ap dinh muc thi hé thong diéu khién s& 1ap tic tic dong dé dua dién ap cung cap ra tai co
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gia tri phu hop véi dién ap dinh muac. Hé théng ndy mang lai nhitng loi ich vuot troi so véi
c4c 6n ap khac nhu tinh chinh xac cao, do tin cdy dam bao, thoi gian tac dong nhanh,
khong gay ra ton hao va tiéng on. Noi dung cua bai bao s& tap trung vao viéc phan tich ciu
tric, hoat dong, tinh toan thiét ké théng sé mach luc va hé thong diéu khién. Pham vi cua
mo hinh dugc thuc hién cho bo 6n &p 1 pha cong suit 10kVA tan sé 50Hz, dién &p ra 210-
230VAC khi dién ap dau vao tir 150-290VAC.

2. PHUONG PHAP NGHIEN CUU

Trong nghién cau ndy ching toi sir dung phuong phap didu khién Feed-Forward va
Feedback cho thiét bi 6n ap dién tu. Sau d6 thuc hién mé phong trén phian mém Matlab-
Simulink va xay dung thuc nghiém dé chirng minh hoat dong cua thiét bi.

3. NOI DUNG NGHIEN CUU

3.1. C4u tao va nguyén ly hoat dong cuaa thiét bi 6n ap tw dong

3.1.1. Cdu tgo

CAu trlc cua thiét bi on ap tu dong duoc thé hién nhu Hinh 1, gdém hai phan chinh la
BBD AC-AC (c6 cac bo loc dién &p, 04 van IGBT) va may bién &p (MBA). Qua trinh

dugc thuc hién véi mach cau H gom 4 van TRIAC dé dao pha dién ap bu trong trudng hop
dién ap cao, sau d6 qua MBA cach ly dé bu vao dién ap nguon.

Ts bypass

Y Y Y
Lin
Pién ap
ngudn 6-‘ Cin =
lugi

Hinh 1. So @6 nguyén Iy b AC-AC
3.1.2. Nguyén ly hoat dong

Khi hoat dong, cac van ban dan IGBT duoc cip xung tir bo didu khién théng qua
phuong phap PWM véi hé s6 didu ché 1a D nhu hinh 2 ¢ tao dang song dau ra gidng véi dang
song dau vao.

U,
D= ton L
T’l nnonnonanan
St L
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Ss
Tl_lﬁ[_ll_lﬁl_l[_\ﬁ .
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Hinh 2. Gian d6 xung cp cho cac van IGBT

14



p-1SSN 3030 - 4628

TAP CHi KHOA HQC TRUONG PAI HQC HONG DUC - SO 74 (03.2025) o-1SSN 3030 - 4636

Bang 1. Bang tin hiéu dong mé van IGBT va Triac

IGBT Triac
Mode Pha

st|s2|s3sa|Ti|[T3|[T2] T4
+ 1] 1oz 1]o]1] o
L o111z lol1] o
Dicn dp thap _ 1] 1l1]ol1]o]1] o
1ol 1]o]1] o
N 1] 1lol1]o]2]o] 1
o o111 lol21]0] 1
Dién dp cao ~ 111 lolol1]o] 1
1ol o]2]o] 1

Hinh 4. Mach vong dong dién khi mé van S1-S2

Trong nira chu ky dwong cua dién ap ludi, van S2 luon dan dong, trong khi tin hiéu
diéu ché PWM duoc cap cho van S1, S2 din lién tuc, va tin hiéu diéu ché diéu khién van
S4 1a tin hiéu dao pha cua tin hi¢u dleu khién van S1. Kh1 van S1 dan, dong dién chay qua
van S1 va S2, sau d6 di qua cudén cam Lout va cung cip ning lugng cho tai, 1a cudn so cap
clia may bién ap bu (nhu minh hoa trong hinh 3). Trong chu ky phét xung tiép theo, khi
van S1 ngimg dan (khoa), dong dién trong cudn cam Lout duoc duy tri nho tinh chit cam
khang, va tiép tuc di qua tai thong qua cip van S3 va S4. Khi van S3 dan, viéc diéu khién
dong dién duoc thuc hién thong qua dong ngit cua van S4. Van Sz dugc mé subt chu ky.
Dong dién duy tri qua tai nhu hinh 4. Tuong tyr nhu vay d6i v6i nira chu ky 4m coa dién ap
ludi. Qua trinh nay duoc thé hién chi tiét boi cac trang thai dong md van IGBT va TRIAC nhur
bang 1. Cac van ban dan IGBT trong 6n ap tu dong duoc didu khién théng qua cic xung
PWM, nhu minh hoa trong hinh 2, nham dam bao dang song dién ap dau ra tuong ty dang
song dién 4p dau vao. Diéu nay duoc thyc hién bang cach diéu chinh hé sé diéu ché D cua
xung PWM. Dién ap dau ra du’oc phép dao dong trong khoang +5% so véi gla tri danh
dinh. Do d6, khi dién ap ngudn dau vao nam trong dai 210— 230 VAC, bo bién doi AC- AC
s€ khong kich hoat hoat dong. Luc nay dlen ap tai sé& duoc ndi tryc tlep v6i dién ap ngudn
nh¢ van Bypass Ts. Khi dién ap nguon nam ngoai dai cho phep, bo bién d6i AC-AC sé tao
ra mot dién ap bu twong ing bang cach diéu chinh hé sé diéu ché DDD cua tin hiéu PWM
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diéu khién va thong qua may bién ap (MBA) dé cung cap dién 4p bu cho tai. Hé théng cac
Triac T1, T2, T3, va T4 dugc st dung dé diéu chinh pha cua dién 4p bu. Viéc thay dbi goc
pha trén cudn thir cap (cudn b)) cia MBA dugc thyc hién thong qua qua trinh dong cat cac
cap van Triac. Do d6, bd 6n 4p c6 thé 1am viéc duoc trong ca truong hop dién ap ngudn thip
hoic cao hon dién ap dit. Khi dién 4p ngudn nho hon dién Ap cho phép (150V- 210V): T1va
T2 ¢ trang thai dong; T3 va T4 ¢ trang thai mo; dién ap ngudn va dién ap bu cing pha; dién ap
tai bang dién ap ngudn cong dién ap bu thém nhu hinh 5a.

Utal Usec US > Usec

»
» <

\A/

U. T @ Uu o)

Hinh 5. Vector dién ap ngudn va dién ap bu: (a) khi di¢n ap ngudn thép va
(b) khi di€n ap nguon cao

Khi dién 4p ngudn vuot ngudng cho phép (230 V - 290 V), cac van T1va T2 ¢ trang
thai ngat, trong khi cac van T3 va T4 ¢ trang thai dan. Trong cau hinh nay, dién &p nguon
va dién ap bu c6 pha nguoc nhau, dan dén dién &p tai dugc xac dinh bang hiéu cua dién ap
nguon va dién ap bu, nhu minh hoa trong hinh 5b.

2.2. Thiét ké thong sé6 cho md hinh 6n 4p tu déng cong suat 10 kVA

2.2.1. M6 hinh hoat dong cua on ap tw dong

Phuong trinh dién ap ngudn va dién ap dau ra cia BBD AC-AC nhu cong thire (1).

U, ()=U,,sinet) (1)
{uc(t):umsin(wt)

Hinh 6. So' @6 twong dwong cic van cong suat

Trong nira chu ky duong cua dién ap ludi, van S2 va van S3 luén dan dong, va trong
nira chu ky &m, trang thai nay duoc déao nguoc. Do d6, trong so do thay thé twong dwong
(hinh 6), cip van S1-S2 c6 thé dugc xem nhu mot khéa twong duong K1, trong khi cip van
S3-S4 duoc coi 1a khoa tuong dwong K2. Xét hai trang thai cia BBD véi tai thuan tré R.

Trang thai 1: Khéa K; din, K, md ta dugc so d6 twong dwong nhu hinh 7.

i L i i L iy

—— 5 > —>
Usl@ c::luc R C::luc H]R
Hinh 7. So' db twong dwong trang thai 1 Hinh 8. So' d6 twong dwong trang thai 2

Ap dung dinh luat Kirchoff, thu duwoc hé phuong trinh mo t4 mach nhu hé phuong
trinh (2).
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u, (t) = Riy(t) (2)
%—u L) —u(t)
dug(t) _ _ u (t)
C? i, (1) —i,(t) =i, (t) -

Trang thai 2: Khoa K; mo, K; dan, ta duoc so dd teong duong nhu Hinh 8. Ap dung
dinh luat Kirchoff, thu dugc hé phuong trinh (3).

u, (t) = Ri (t)
L)
a 0

=it -0 =i,(t)-

3)

du (t) u (t)

Do céc khoa K; va K; hoat dong vai cac trang thai ngugc nhau, vi vay ta chon ham
dong cat h=1 khi K; dan; h=0 khi K; mé. Do d6 hé phwong trinh mo ta mach nhur phuong
trinh (4).

L diéit) — hu, () -u, ) (4)
dud(t) (1) u(t)

Trong mdt chu ky dong cat, tién hanh trung binh céc bién, va Laplace hoa thu dugc
phuong trinh ham truyén gitta dién ap ddu ra BBD va hé sb diéu ché D nhu (5).

Lo Yn (5)

LCs? +Ls +1
R

2.2.2. Tinh chon théng s6 mdy bién dp

Do tan s6 PWM (f;) 16n hon nhiéu 1an tan sé 1udi (fus) nén tai mot chu ky déng cit,
coi dién ap ngudn Us 1a khong ddi. MBA duoc thiét ké khi lam viéc tét o trang thai tai
ning né nhat. P6 1a dién ap ngudn & mirc toi han va cong sudt tai 13 1on nhat. Tir 4o, tinh
dugc dong dién chay qua thir cip MBA nhu (6).

S 10000

— Sload _ MMM =4 A (6)
load U 220 S. 5( )

sec
load

Do d6, cong suat MBA can thiét ké: S,,,, = 70x45.5=3185(VA)

Vi thiét ké MBA chiu dugc qua tai trong thoi gian ngan, chon hé sé duy trit cong suat
la k = 1.1. Do d6 cong suat MBA can thiét ké la: S,;, =3185x1.1=3503(VA). D¢
BBD lam viéc tdt, tao ra dién ap bu dit (70V) ngay ca khi dién ap ngudn vao thép (150V)
thi ti s6 MBA can chon la: Kea 2% =0.467. Chon Kga = 0.5 dé dong dién chay qua cic van
cong suat phia so cdp may bién 4p 1a nho nhat, Pién ap cudn so cép can thiét ké la:
U,, =2x70=140(V)
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2.2.3. Tinh toan chon van Triac

V6i cau trac 4 van TRIAC méc thanh cau H, dién ap dit lén cac van Triac nay can
chiu dung 1a dién &p 16n nhat ma BBD AC-AC tao ra la 140V. Tu d6 ta can chon cac van
triac c6 dién ap chiu dyng 16n hon gia tri 140/2 =197.98(V) . Chon hé sb du trit cho
dong di¢n va dién ap cua TRIAC 5 1a k = 1.5. Ta chon dugc van phu hop 1a 70TPS16, chiu
dong di¢n 70A, dién ap danh thung 1600V.

2.2.4. Chon van IGBT

Dién ap thiét ké 16n nhat dit 1én cac van IGBT: U g, =U,, =29042 =410(V)

Dua vao cac diéu kién va hé s6 dy trit ta chon dugc van IGBT 60N100 véi dong
dién 60A, dién &p danh thung 1000V

2.2.5. Tinh todn mach loc dau vao, dau ra

1

27LC
Tinh toan tuong tu cho mach loc déu ra chon dugc Loy = 1mH/25A, Cout = 10uF/450V.

Chon tan s cit f, =5000Hz ta co: f = —5000Hz = LC =1.0132x10°°

2.3. Xay dung céu tric diéu khién cho mé hinh 6n 4p tu dong

Mo hinh diéu khién ciia hé thdng dugc trinh bay nhu hinh 9a. Va ciu trac diéu khién
ctia 6n ap ty dong 1 pha duoc trinh bay nhu hinh 9b, do cac khau do dién ap ngudn va tai
c6 tinh tré, lam anh hudng téi dap tng cua bd diéu khién PI. Do d6, dé dién ap trén tai
nhanh chong tré vé diém 1am viéc an toan cho tai, trong bai bao nay s& két hop hai bo diéu
khién Feed-forward va PI 1am viéc cung nhau. B9 diéu khién Feed-Forward c6 wu diém la
phan tng nhanh. Tuy nhién, bo diéu khién nay khong c6 kha ning triét tiéu sai 1éch tinh do
ban chét chi 1 bd didu khién truyén thang.

MBA

s

B bién "
L =
[ 1 \ )
Dién ap B dicu Dién ap
nguon khién tai

Ditndp RMS

a) s b)

Hinh 9. a) M hinh diéu khién; b) Cau tric diéu khién cia o6n ap tu dong 1 pha
2.3.1. Thiét ké b¢ diéu khién Feed-Forward

Feed -
forward

&

Nguon

. U
TaiRL

v

Pé dién ap dau ra bang dién ap dat thi luong dién ap can bu hodc bét di duge thé
hién nhu cong thire (7).
U2 :Usec :|Us _Un| (7)
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Véi Us va U, 1an luot 1a dién ap hiéu dung cua ngudn dau vao va dién ap dat U,

Véi hé s6 MBA di Kga = 0.5, ta c6 dién 4p yéu cau dau ra cua bo bién doéi AC-AC nhu
phuong trinh (8).

Uc: ! Usec:2|Us _Unl (8)
KBA
Tir (11), (12) tinh dugc hé sb didu ché cua by Feed-Forward nhu phwong trinh (9).
U, =D,V .-y
{UC_ZUS_Un:Df - U, )

2.3.2. Thiét ké bg diéu khién FeedBack

Hinh 10. CAu truc bé diéu khién FeedBack

Thay cac gia tri LC da tinh toan & phan 3.5, thu duoc ham truyén giira dién ap dau
ra BBD AC-AC v6i hé s0 di€éu ché D nhu phuong trinh (10).
u

sm

2x10°52 +4.132x10°s + 2 (10)

s =

Thay rang, tir s6 cua (10) ton tai mot thanh phan bién s Ugy (dién 4p ngudn hiéu
dung), dai lugng nay ta da xac dinh duoc thong qua phép do dién ap ngudn. Vi vay, ta tach
G, ra thanh 2 thanh phén riéng biét nhu phwong trinh (11).

G, =U
S. sm 11
. (11)
2x10°s® +4.132x10"s +2
Sau qua trinh tinh toan ta chon dugc bo diéu khién: C, = 0.8195s +12890

s2 =

S
2.4. Md phéng hé théng

2.4.1. Tai RC

Két qua mo phong khi dién ap ngudn dao dong thap - thap tai 0.04s va 0.1s nhur hinh 11.

S=10kVA Dién a'p 220V-180V-198V - RC - Cosphi 0.84

i\ PAY "\ A}
D \
,'[ \ { ,/ \

;(

ol =

R~ . = - S g £ 2L

0 % \‘ /' N \ % e ¥ L ¥ v L - R

= - - - -

€ 2 100

Qa9 .

el i ‘ \ | \

\V/ \ \V/ \ /
\J A/ U/ W) o, I\

0.04 0.06 0.08 0.1

U, oad

0.12 0.14 0.16 0.18 0.2

Hinh 11. Pap wng hé théng khi di¢n ap nguon thap - thap tai RC
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Fundamental (50Hz) = 307.4 , THD= 0.30% Fundamental (50Hz) = 310.8 , THD= 2.28%
T . ; —_— e, e

Mag

N

o 10 20 30 40 50 &0
Harmonic order Harmonic order

o

Hinh 12. THD dién 4p dAu ra khi dién Hinh 13. THD di¢n 4p dAu ra khi di¢n 4p
ap ngudn thép - thap nguon thap - thap trong 1 chu ky qua do
Két qua mo6 phong khi dién ap ngudn dao dong on dinh - thap - cao - thap nhu hinh 14.

S=10kVA Bién ap 220V-175V-265V-187V - RC - Cosphi 0.84
T T

U, oad
— UGnd

bién ap (V)
Dong dién (A)

Hinh 14. Pap ng hé thong khi dién 4p nguon on dinh - thap - cao - thap tai RC

Fundamental (50Hz) = 307 , THD= 1.71% I Fundamental (50Hz) = 320.2 , THD=7.83%

3 12

10

Mag

| .HJMHMUHMUIHMMW

O_JM“L,,J.LMJN Lt R e, % %
remene e Hinh 16. THD dién ap ra khi dién ap ngudn

Hinh 15. THD dién ap diu ra khi dién on dinh - thap - cao - thip trong

ap ngudn on dinh - thap - cao - thap 1 chu ky qua d¢

Céc h1nh 11 va 14 1a két qua md phong véi tai RC khi dién ap nguon dao dong. Két
qua cho thay rang bo diéu khién tac dong nhanh dé dua dlen ap trén tai vé gla tri on dinh
mong mudn V0’1 thoi gian dudi 1 chu ki ludi ding theo yéu cau thiét ké ban dau. Gia tri sai
léch dién ap ndm trong dai cho phép 5%, dang dién ap kha bam tin hiéu dat. Dién ap qua
d6 dau ra bi dao dong, tuy nhién chi xay ra nhanh trong 1 chu ky ludi. Két qua danh gia
THD & cac hinh 12, 13, 15 va 16 cho thay trong cac kich ban ti 18 song hai THD thap khi
thiét bi 1am viéc 6n dinh (dudi 6,5%) va trong chu ky quéa do (dudi 15%).
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Dién ap (V)
Dong dién (A)
o

bién ap (V)
Dong dién (A)

2.4.2. Tdi phi tuyén (chinh leu cau diode va tu dién)
Két qua md phong khi dién 4p ngudn dao dong thip - thap tai 0.04s va 0.1s nhu hinh 17.

S=10kVA phi tuyén - Bién ap 220V-180V-198V
I |

‘ ~——U, oad
300 — 1 UL -
——Uri
G
200 - —load

- = ‘Reference-

'

-

o

o
|

300
1 | | | 1
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
Hinh 17. Pap wng hé thong khi dién ap nguon thap - thap tai phi tuyen
Fundamental (50Hz) = 305.8 , THD=3.51% - Ifumhm-n!ll (S0Hz) - 309, THQ- 4.40% i
il
4 4l
= 3 3 ‘
) I | 1. -| Illl-l | N R TTIT R T Sr,

ol= ,Illl.lll.ll TR N N R e &% 10 l:u ; 20 ; 'qul 50 o0

0 10 20 30 40 50 60 Harmonic order

Hinh 19. THD dién ap ra khi dién ap
ngudn thap - thap tai phi tuyén trong chu
ky qua do

Hinh 18. THD dién ap diu ra khi dién
ap ngudn thap - thap tai phi tuyén

Két qua mo6 phdng khi dién ap nguon dao dong 6n dinh - thap - cao - thap
S=10kVA phi tuyén - Dién ap 220V-175V-265V-187V

~——U, oad
—UGnd

—- - -iload

- - ‘Reference

' .\

\J
Vv

Hinh 20. Pap wng hé théng khi di¢n 4p nguon on dinh - thip - cao - thap tai phi tuyén
Céc hinh 17 va 20 1a két qua mo phong véi tai phi tuyén khi dién 4p ngudn dao dong.

Tuong ty nhu truong hop tai RC, két qua cho thay rang bo diéu khién tac dong nhanh dé
dua dién ap trén tai vé gia tri 6n dinh mong mudén véi thoi gian dudi 1 chu ki ludi. Gia tri
sai I¢ch dién ap nam trong dai cho phép 5%, dang dién ap kha bam tin hi¢u dat.
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Fundamental (50Hz) = 305.7 , THD= 4.40% Fundamental (50Hz) = 318.2 , THD=9.71% _
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Hinh 21. THD di¢n ap dau ra khi dién ap Hinh 22. THD dién 4p dau ra khi dién
ngudn 6n dinh - thép - cao - thip ap ngudn on dinh - thip - cao - thap tai phi
tai phi tuyeén tuyén trong 1 chu ky qua d¢

Déi véi cac truong hop ¢ sy qua do cia may bién ap, thoi gian dap Gmg cham hon
(khoang 1.5 chu ky), tuy nhién chi sau 1 chu ky, dién ap da nam trong ngudng tiu chuan £5%.
Két qua danh gia THD & céac hinh 18, 19, 21, 22 cho thay, trong cac kich ban ti I¢ song hai
THD thép khi thiét bi lam viéc 6n dinh (dudi 6,5%) va trong chu ky qua do (dudi 15%), c6 thé
chép nhan duoc véi tai phi tuyén. Quy dinh vé song hai dién 4p tai Khoan 2, Diéu 7/Thong tu
39/2015/TT-BCT ngay 18/11/2015 ctia B Cong Thuong quy dinh “Véi cap Trung va Ha ap,
tong do bién dang séng hai khong duoc vuot qué 6,5% véi phu tai chat lugng cao, va khong
vuot qua 15% véi phu tai khong yéu cau chét lugng cao”. Cac két qua clia bai bdo déu thu
duoc céc tri s6 THD dudi 6,5%. Chi riéng trudng hop quéa do nhu hinh 16 va hinh 22. Tuy
nhién chi sb 14 chi xay ra trong 1 chu ky quéa d6 va 1ap tic trd vé trang thai thudng.

4. KET LUAN

Bai bao da gidi thiéu vé mé hinh va céch thiét ké tham sé cua thiét bi n ap tu dong,
ddng thoi ciing néu rd qua trinh 1am viéc caa hé théng 6n &p ty dong. Qua trinh thyc hién
dugc kiém chizng bang mé hinh thiét bi 1am viéc & mang dién ha 4p co dién ap dinh muc l1a
220V. Céc kich ban thuc hién trén mé phong duoc xay dung trén qua trinh dao dong khac
nhau cua dién ap ludi gibng nhu trong thuc té. Qua kiém tra véi cac tai khac nhau, hé
thdng da co ban dap ung tot cac yéu cau dit ra. Cac co sa ly thuyét, cau tric hoat dong néu
ra da kiém chting chinh xac théng qua céac hinh anh két qua, diéu nay da thé hién duoc chat
luong diéu khién tdt, cac gia tri dién &p 6n dinh, sai s6 trong dai gigi han cho phép, thoi
gian dap tng nhanh trong mot chu ki dién ap ludi.
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PARAMETRIC DESIGN AND SIMULATION CONTROL SYSTEM
FOR AUTOMATIC VOLTAGE STABILIZER TO STABILIZE
VOLTAGE IN LOW VOLTAGE GRID

Le Phuong Hao, Nguyen Thi Tham
ABSTRACT

Voltage stabilizers have the function of stabilizing voltage within the allowable limit.
The design and creation of a control system that helps the voltage stabilizer operate
automatically will overcome the disadvantages of mechanically regulated voltage stabilizers.
This paper presents the selection of detailed parameters and simulation of the combined PI
and Feed-Forward control algorithm for automatic voltage stabilizers used in low-voltage
power grids. The design process is applied to the input grid voltage range ranging from
150V to 290V and to the output voltage range supplied to electrical equipment that is always
between 210V and 230V. The implementation process is demonstrated by simulating on
matlab/simulink sofiware with a 10kVA voltage stabilizer capacity.

Keywords: Electronic voltage stabilizer, Automatic voltage adjustment, Electronic
voltage stabilizer control, Feed-forward, Linear PI.
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