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NGHIEN CUU PIEU KHIEN BU DIEN AP ‘
TRONG TRUONG HQP TAI KHONG TUYEN TiNH VA SUT AP NGUON

Triéu Quéc Huy, Kim Anh Tuén
Pai hoc Tra Vinh

Tom tit: Nghlen ciu dé xuat phwong phap diéu khién bii dién ap cdi tién trong trong hop nguon ap khong cdn bang
va tdi khong tuyén tinh. Trong nghién cieu trinh sé bay phu’o’ng phap diéu khién bu dién dp trong diéu kién nguon dp khong
cdn bang va tai khong tuyén tinh. Phwdngphap d‘leu khién tuyén tinh héa hoi tiép sé dwoc liwa chon dé nghién civu va diéu
khién cdi tién hé thong bé loc tich cire mdc noi tlep két hop song song trong viéc cdi thién chat lwong dién nang trong cdc
mang phdn phoi, thay vi sir dung bé diéu diéu khién PI thong thuong. Cdc két qua mé phong ding phan mém PSIM 6 cdc
triweong hop khdc nhau dwoc kiém chitng d@é chirng minh rang phwong phdap dé xudt cho két qua van hanh tot hon so véi
triweong hop ding bé diéu khién PI thong thuong.

Tir khéa: diéu khién, bi dién dp
RESEARCH ON VOLTAGE COMPENSATION CONTROL IN CASES
OF NONLINEAR LOADS AND SOURCE VOLTAGE SAG

Trieu Quoc Huy, Kim Anh Tuan
Tra Vinh University

Abstract: This study proposes an improved voltage compensation control method in the case of unbalanced source
voltage and nonlinear loads. The research presents a voltage compensation control approach under the conditions of
voltage unbalance and nonlinear load characteristics. A feedback linearization control method is selected to enhance the
control of a combined series—parallel active power filter system, aiming to improve power quality in distribution networks,
instead of using conventional PI controllers. Simulation results using PSIM software under various scenarios are validated
to demonstrate that the proposed method yields better performance compared to traditional Pl control.
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I. PAT VAN PE Vz?'ln dé chat luong dién ning bao gdm mot loat
Trong mot thap ki tro lai dy, su gia ting cua  cac rdi loan hen quan dén dién ap, dong dién va

Phan bi¢n: 18/05/2025 Duyét dang: 22/05/2025

cac ngudn nang lugng tai tao nhu nang lugng gio,
nang luong mat troi,... va viéc st dung cua cac vat
liéu ban din bén trong céc thiét bi cta cac ngudn
nang luong tai tao, khi két ndi v6i hé thdng phan
phdi dd lam giam di chat lugng cua ludi dién.
Bén canh d6, viéc dam bao chat luong dién nang
cling ngay cang trd nén cap thiét do dién ning
anh huong truc tiép dén hoat dong san xuét kinh
doanh cua cac khach hang nganh dién, nhiing
ngudi tra tién cho yéu cau ning luong ciia minh
va co quyén yéu cau duoc dam bao ngudn dién
cung cap mot cach lién tuc voi chit luong dién ap
dap tmg day du cac tiéu chuén.

d6 1éch tan sb. Cac nhiu loan d6 co thé 1a:
- Gian doan ngan (Short interruption)
- Sut/tang dién ap (Voltage sag/ Voltage swell)
- Qua dd dong dién va dién ap (Overcurrent/overvoltage)
- Su méo dang cua cac song dong dién va dién
ap (Current distortion/Voltage distortion)
- Chap chon dién (Flicker/voltage fluctuation)
- Mt can bang (Unbalanced voltage)
- B¢ léch tan s6 ngudn (Frequency Deviation)
I1. NOI DUNG NGHIEN CUU
2.1. Nghién ctru diéu khién bu dién ap trong
truong ho’p tai khong tuyén tmh va sut ap nguon
2.2.1. Piéu khién bd bu néi tiép
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Hinh 2.1 So do khéi diéu khién bé bii noi tiép

2.1.2. Piéu khién b bii song song
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Hinh 2.2 So do khéi diéu khién bé bii song song
2.1.3. M6 hinh mé phong dung phan mém PSIM cho by UPQC
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Hinh 2.3 M6 hinh mé phong bé bii va loc UPQC bang phwong phép diéu khién tuyén tinh héa hoi tiép
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M6 hinh mdé phong bd bu va loc UPQC hién nhu hinh trén
trong phan mém PSIM dung phuong phap
diéu khién tuyén tinh hoa hoi tiép duoc thé hién lan luot qua cac bang tir bang 2.3.1 dén 2.3.2.
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Trong d6 cic Thong sé6 mo phong dugc thé

Théng so Gia tri
Dign ap hundi 180 [V_peak]
Tu DC link C=10[uF]

Thong so bd loc

L=0.01[mH], C=10[uF]

Tén 50 dong cét

10[kHz]

Méy bien dp noi tiep

3[kVAJ, 180/180[V]

Thong so G trf
Bién dp lwn I180[V peak] |
Tan 50 ludi 60 (Hz)
Cong suat dinh mic 1.5 (kW)
Bién ap DC 340 (V)
Tan s0 dong cit 10 (kHz)
Dién cam bé loc 2 (mH)
Dién trér b loc 0.05 (£2)

Théng sb Gia tri
Dién tror tai 15-25(Q)
Dién cam tai 1 (mH)

Tu DC tai 220F)

Bang 2.3.1.Thiong so mé phong
cia bé loe ndi tiép

2.3.2. Thong so mo phong cua bg loc song song

|Bang 2.3.3. Thong s6 tai khong tuyén tinh

2.1.4 Két qua mé phéng by UPQC véi phwong  4p dinh mirc va dong dién tai phi tuyén c6 dang

phap diéu khién tuyén tinh héa hi tiép

pha C cung gidm 50% nhu hinh 2.4(a) so v6i dién  hoan toan sin nhu hinh 2.4(d).
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(d) Dong di¢n tii (c) Din dp tai (V) (b) Dong din ludi () Dign dp ludi (V)
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nhu hinh 2.4(b), b UPQC s€ bu dién &p va dong

Véan hanh cua bo UPQC dung bd diéu khién dé  dién ludi nén dang song dién &p sau khi bu s€ c6
xudt (tuyén tinh hoa hoi tiép) dugc thé hién trong dang gan nhu hoan toan sin nhu hinh 2.4(c) va
hinh 2.4. Trong trudng hop dién ap ludi pha B va  dang song dong dién ngudn s& co dang gan nhu
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Hinh 2.4. Két qua mé phong bé UPQC ding bé a’ié‘u khién dé xuat.
chtra cac hoa tan béc cao. Sau khi dung bo UPQC,

(a). Dién ap ludi/ngudn. (b). D(‘)ng dién tai. (c).
bién ap tai. (d). Dong dién ludi/ngudn

Phan tich bién ddi (fast fourier transform) cho
dong dién tai pha A da dugc thuc hién lam vi du
dién hinh. Nhu duoc thé hién trong hinh 2.5(a), phan
tich FFT ctia dang séng dong dién pha A cua tai co

{a) Phae A laad
creat ()

b) Phase Agrid
cunt (A}

e Phase A load volage (V)

i

dua vao bd diéu khién dé xuat dé diéu khién bu dién
ap & bo loc ndi tiép va dé didu khién bu dong dién
& bo loc song song thi hoa tan cta dong dién ngudn
va dién ap cua tai duoc gidm rat nhiéu, nhu duge thé
hién 1an luot trong hinh 2.5(b) va 2.5(c).

Hinh 2.5. Phan tich FFT (Fast Fourier Transform) ciia cdc dang séng ding bé diéu khién dé xuat.
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(a) Dong dién tai pha A. (b). Dong dién luoi/
nguon pha A. (c). Pién dp tdi pha A.

II. KET LUAN

M3 hinh toan hoc cia UPQC va chién lugc diéu
khién khong tuyén tinh dya vao k¥ thuat diéu khién
tuyén tinh héa hdi tiép cho UPQC da duoc dé xuét.

Hiéu qua ciia chién luoc diéu khién dé xuat da
dugc xac minh thong qua mo phong, trong d6 dién

ap tai gan nhu hinh sin va cing pha véi dién ap
ngudn ngay ca trong diéu kién sut ap ludi khong
cén bang va tai tuyén tinh va dong dién ludi gan
nhu hinh sin.

Tinh khd thi cua diéu khién dé xuat duoc so
sanh, cho thay hiéu suit t6t hon phuong phap PI
thong thuong. Nghién ciru thuc nghiém dé chimg
minh két qua mo6 phong 1a kha thi.
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