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Abstract: Power quality is a major concern in electrical power system. The power quality disturbance
such as sag, swell, harmonic distortion and other interruptions have impact on the electrical devices and
machines and in severe cases can damage the whole system. This article presents some simulations of
power quality disturbances due to short circuits, motor starting and capacitor switching using Matlab/
Simulink software. These models contribute as basic simulations for power quality research and teaching
as well as towards testing solutions to improve power quality.
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1. Pit van dé

Hién nay, cac thiét bi cong nghé phuc tap doi hoi
chat lugng dién ngay cang cao. Do d6 mén hoc “chat
luong dién ning” véi muc tiéu im hiéu cac van dé
vé chit luong dién, nguyén nhan va anh hudng cua
n6 dén hiéu qua kinh té k¥ thuat cia cac thiét bi ding
dién va cac giai phap nang cao chat lugng dién ning.

Chat luong dién niang 1a mot trong nhiing yéu
cau co ban duoc cung cip cho khach hang st dung
dién. Su xuit hién cua lu6i dién thong minh cang
lam ndi bat tim quan trong cua chat luong dién nang.
Nghién ctru chét lugng dién nang 1a nghién ctru cac
hién tuong khac nhau giy ra sy nhiéu loan vé chit
luong dién nang va dé xuat giai phap giam thiéu bé
xdy dung giai phap giam thiéu phu hop cho van dé
chat lwong dién, can phai hiéu 16 hién twong nhidu
loan chit luong dién va nguyén nhan cia no. Voi su
tién bo cua cong nghé may tinh va phat trién phan
mém, viéc mod phong nhiéu loan chét luong dién co
thé thyc hién duoc. Phuong phap mé hinh héa va mé
phong da tro thanh mdt trong nhitng phuong phap
nghién ctru dugc sir dung rong rii dé mo hinh héa va
moé phong cac nhiéu loan chét luong dién khac nhau.
Tu do giap nguorl day, nguorl hoc ciing nhu cac nha
nghién ctru hiéu biét su sic hon nguyén nhan cbt 15
cta sy nhiu loan chat lugng dién. No cling cho phép
nha nghién ctru thyc hién cac kich ban gia dinh bang
cach thay d6i mo hinh hodc cac tham sé mo phong
dé kiém tra giai phap ctia ho. C6 rat nhidu phdn mém
c¢6 thé sir dung, phd bién 1a PSCAD, ATP/EMTP,
Matlab véi Power System Toolbox [1, 2, 3, 4]... Bai
viét nay trinh bay mot s mo phong hién tugng nhiéu
loan dién ning trén nén tang Matlab/Simulink.

2. N§i dung nghién ctru

Céc md hinh md phong duge xay dung trén nén
tang Matlab/Simulink. N6 dugc st dung dé mo
phong cac nhidu loan chat luong dién khac nhau va
quan sat xem cac nhidu loan nay lam bién dang song
hinh sin cua hé théng dién nhu thé nao. Hé théng
dién duoc xay dung don gian, nhung co thé phat trién
cho cac hé théng phirc tap hon. Cap dién 4p phan
phdi duge str dung trong mé hinh dya trén thong sb
ctia hé thong dién Viét Nam [3].
2.1. M6 phong hién twong ngd'n mach

.

22 KV RMS

A——"] A a
N p— 35
CP—
Source 22 KV 221V A YW
bus 04KV Load
MBA 1000 kKVA
220 4KV bus
A A
A\ —.
l c
Fault Fault
So do 2.1. M6 phong ngan mach trén Matlab/

Simulink

Mo phong ngan mach trén duong day dé phan
tich hién tuong sut giam dién 4p ngén han (Voltage
sag). Nguon co dign ap 22 kV, S, = 250MVA, tan s
50 Hz két nbi v6i may bién ap 1000 kVA, 22/0,4 kV
va phu tai 800 kW, 300 kVAr.

Su cb ngén mach mot pha 1a su cb phé bién nhat
trong hé thong dién (chiém khoang 80% tong s6 su
c¢b trong hé thong dién Viét Nam). So db 2.1 1a mé
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hinh mé phéng ngin mach mot pha trén Matlab/
Slmuhnk Dang séng sut giam dién ap ngan han do
su cd ngin mach mot pha trén dudong day trén pha
A tir thoi diém 0,098 gidy (tai dinh dién ap pha A)
dén 0,2 gidy véi dién tro sy cd 1a 10 Q thé hién trén
hinh 2.1 va 2.2, gia tri hiéu dung trén hinh 2.3 va
2.4. C6 thé thay, duong day 22 kV bi sut ap sau &
pha A va sy giam nhe ¢ pha B va C (pha khong cé
su ¢b- hinh 2.2- 2.5). O dién ap phu tai 0,4kV, do sut
giam dién ap pha A nho hon duong day 22 kV do
anh huong clia may bién ap va duong day (hinh 2. 2,
2.6). Két qua mo phong chi ra rang, khi xay ra ngin
mach, dién ap gan diém ngin mach s& giam sdu co
thé gdy nén cac hién tuong khong mong muon. Th(n
gian dién ra phu thugc vao thoi gian giai trir sy cd,
c6 thé rat ngan néu su cb thoang qua, c6 thé dan dén
gian doan khi h¢ thong ro le tac dong cit dién bao vé.
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Hinh 2.1. Dang song dién ap ba phia 22 kV
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Hinh 2.2. Dang song dién dp ba phia 0,4 kV
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Hinh 2.3. Dién ap hiéu dung phia 22 kV

rt) MVRMS mVRMS mVRMS

210

1704

005 0.09 013 017 021 ) 025
(file Singlefault.pl4; x-var £) MIVRMS m:VRMS miVRMS

Hinh 2.4. Dién ap hiéu dung phia 0,4 kV
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C6 thé thay d6i mo hinh bang cach diéu chinh
dang ngén mach, chfmg han ngén mach hai pha, co
thé dan dén ngit ngudn do su tic dong cua ro le bao
vé. Két qua mo phong hién twong ngan mach hai pha
(tai thoi diém 0,1 gidy) dan dén mét dién (thoi diém
0,168 giay) va suk cb giai trir tai thoi diém 0,25 gidy
thé hién trén hinh 2.5.
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(fle Line2lineacp2.pl4; xvart) VA2A V2B vi2C

Hinh 2.5. M6 phong ngcfn mach hai pha dan dén mat
dién: Dién ap phia 0,4 kV.
2.2. M6 phong hién twong khoi dong dong co
Pong co khong dong bo co dic diém 1a dong dién
khoi dong 16n hon nhiéu 1an so voi dong lam viéc.
Mo hinh khoi dong dong co khong déng b6 [9] [10]
[18] duoc st dung dé mé phong hién twong sut ap do
khoi dong dong co nghiép cong suat 16n trén Matlab/
Simulink thé hién trén hinh 2.6.
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Hinh 2.6. M6 phong khoi dong dong co ba pha trén
Matlab/Simulink.
V6i hé théng dién nhu vi dy trén, phy tai 120 kW,
90 kVAr mic song song voi dong co ba pha khong
ddng bod 37,5 kW (50 Hp) c6 thong sé nhu sau:

Pien |[Dong  [R(Q) [X,(Q) [X (@ [R©Q[X,@)
ap (V) |dién (A)
380 |57 0,322 10,657 [12,5 0,196 0,510

Két qua mo phong dang song dién ap phia ha ap
khi dong cong tic to khoi dong dong co khong dong
bd ba pha thé hién trén hinh 2.7. Do sut giam dién
ap dong phu thudc vao cong sudt cua dong co. Rat
khé nhan biét d6 sut giam dién ap vi dién ap roi rat
nho, do vay, can sir dung phéan tich RMS (root mean
square- gia tri hiéu dung) thi t6t hon (hinh 2.8). Két
qua mo phong cho thdy, qua trinh khoi dong dong co
thuong dién ra trong thoi gian ngén, su sut giam dién
ap nhe, voi cong suat dong co khong 16n thi hdu nhu
khong anh hudng dén ché d6 van hanh.
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Hinh 2.7. Dang song dién dap ba phia 0,4 kV
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Két qua mo phong qua trinh déng tu bu phia 0,4 kV
thé hién trén hinh 2.10- 2.11. C6 thé thdy khi déng
tu dién, xay ra qua do trong thoi gian ngin (khoang
mot chu ky, tire 1a 0,02 giay, sau d6 dién ap tang nhe.
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Hinh 2.10. Dang song dién dp ba phia 0,4 kV khi
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Hinh 2.8. Dién ap hiéu dung phia 0,4 kV
2.3. M6 phong qua do khi dong tu bu
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(fle Capacitor_bank2.pi4; x-var t) mVRMS m:VRMS m:VRMS

Hinh 2.11. Dién ap hiéu dung phia 0,4 kV khi dong
tu bu.

3. Két luan
Phwong phap mo phong cung cap cho giang vién
su linh hoat dé tao ra cac mé hinh hé théng dién
nhim mo phong céc hién tuong nhiéu loan
chét luong dién bang cach két ndi cac khdi
chic nang khiac nhau trong méi truong mod

phong. Trong pham vi bai viét, tac gia trinh
bay mo phdéng hién tugng ngan mach, khoi
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Hinh 2.9. M6 phong qua do khi dong tu bu trén Mat-
lab/Simulink.

Pong tu dé bu cong suat phan khang 1a hoat dong
binh thudng c6 thé xay ra bat cir khi ndo can hi¢u
chinh dién 4p, nang cao hé s6 cong suat. M6 hinh
dong dién day tu bu dugc md phong trén Matlab/
Simulink thé hién thé hién trén hinh 2.9. M6 hinh
nay duoc str dung dé mé phong qua trinh qua do dao
dong dién ap gay ra boi viée dong tu dién. Cac thong
sO ludi va phy tai nhu truong hop dau. Mot dan tu
dién dugc ndi vai bo cip ngudn théng qua may cit ba
pha 1am bg phan chuyén mach. B¢ tu dién dugc dit ¢
phia 22kV hoic phia 0,4 kV c¢6 cong suat 300 kVAr.

0,4 KV Capacitor

dong dong co va dong cit tu bu, ching s& gay
ra sut giam dién ap ngén han (voltage sag),
ngit dién (interruption) va quéa do (transient).
Céc md hinh nay dong gép nhu cdc mo phong
co ban cho viéc nghién ciru va giang day chat
lugng dién ning ciing nhu huéng dén kiém
dinh giai phap nang cao chat lugng dién ning.
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