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Tém tit: Bai bdo gidi thiéu phiong phdp mé phong bang Matlab dé xdac dinh nhiéu phat sinh
khi diéu chinh Céng sudt b tai gida bang phwong phdp diéu chinh dién dp xoay chiéu & cdc tram
thity dién nhé va rit nhé. Pong thoi phén tich cic phwong phdp dau tdi gia dé han ché nhiéu dén
mitc thcfp nhat, dwa ra két ludn vé bdc cia cdac logi nhiéu cé thé xudt hién khi diéu chinh tai gid

bang phirong phdp diéu chinh dién dp xoay chiéu.

1. Pit van dé

Hién nay, ¢ nhiing ving sau, vung xa noi ma
dién luéi chua dén duoc nguoi ta thudng xay
dung cac tram thity dién nho hodc cuc nho dé
phuc vu doi sdng va tudi tiéu. ..

Tai nhilng tram ma cong sudt ciia tuabin
khong d6i, dé dam bao chat luong cua dién ap,
khi ma tai thyc tiéu thu cua may phat thay doi
ngudi ta thudng dung didu tdc diéu chinh tai gia
bu vao dé trong bat cir thoi diém nao thi tai cua
may phét ciing khong doi.

Dé diéu khién cong suat bu trong bo tai gia,
nguoi ta thuong st dung mot trong ba giai phap:

- biéu chinh dién 4p xoay chiéu ba pha.

- Piéu chinh dién ap mot chiéu.

- Piéu chinh cong tic dong ngit tai nhi phan.

Do phuong thirc thir ba ¢6 nhugc diém do sir
dung cac ro le dong cit s& tang gia tri kinh té
cua bo diéu toc, hon nira, dé diéu khién “ém” thi
cac khdi tai phai co tri sd that chinh xac. Véi s6
khdi tai it, s t6 hop cong sudt thap, budc thay
d6i giira chung s& cao, kho c6 thé diéu khién
“ém” duoc. Yéu cau trong mdi cong tic dong
cit can phai ¢c6 mot mach diéu khién riéng nén
cong kénh. Do vay, nguoi ta hay s dung hai
phuong phép dau. Trong pham vi cua bai bao
nay, tic gia mubn dé cap dén van dé phat sinh
nhiéu khi diéu chinh dién ap xoay chiéu ba pha
cho cac khdi tai gia, dong thoi phéan tich cac

phuong phap ddu tai gia dé han ché nhifu dén
muc thép nhét, dua ra két ludn vé bac cua cac
loai nhidu c6 thé xuat hién khi diéu chinh tai gia
bang phuong phap diéu chinh dién ap xoay
chiéu bang mo6 phong Matlab.

2. Nguyén Iy diéu khién tii cia diéu tdc tai
gia bang phwong phap diéu chinh dién ap
xoay chiéu ba pha

So d6 nguyén 1y nhu hinh 1:
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Hinh 1: So' d6 nguyén Iy ciia tram thity dién nho

Dé diéu chinh cong suat tidu thu cua tai gia

nguoi ta tién hanh diéu chinh cic goc ma alpha

(o) cua cac Thyristor trén ba pha. Khi goc mo

a=0, cong suét tiéu thu tai gia 1a 16n nhét, khi

goc a=180", cong sudt tiéu thy tai gia bing
khong.

ELC: Bo didu khién tai dién
(Electric load control)
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Cong suit tac dung cap cho mot pha tai gia
theo biéu thirc:

By =Uy 1y, :Rlid [1]

Trong d6 Ing 12 gid tri hiéu dung cua dong

Khi thém dién cam L, thi dong va ap qua tai
co gia tri la:
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Cong suat tac dung trén tai gia cuc dai (p 1a goéc léch pha, A’ 1a goc dan cua
Khi 00): P U2 ; Thyristor trong truong hop tai R-L)
(khi 0=0): P = R [3] Khi d6, cong suat tac dung 1a: P, = 1. R
i D6 thi cuia ham [4] theo goc md o cho trén
as hinh 2, tir d6 ¢6 thé xac dinh dugc gia tri cong
%7 z N b e .2 , , A
T ast- AN suat ra trén tai gia khi diéu chinh goc a. Cong
7% < suat ra tai gia co thé diéu chinh duoc tir 0 dén
gi cuc dai P.
0,7 3. Nghién ciru luit phat sinh ciia nhiéu khi
o #0 s0 9r 720 750 750 diéu chinh cong suat bu theo phwong phap
Hinh 2: Quan hé géc mé va cong sudt tai gia diéu fhinh dién ap Xoay chiéu: .
bé nghién ctu nhiéu phat sinh can dua vao
Tu cac biu thuc [1, 2, 3] ta co: mo phong hé thong. So d6 cau truc Matlab mo
B -2, sin 2 [4] phong dicu khién cong suat bu theo phuong
P Vs s phap bam xung ap xoay chiéu cho trén hinh 3.
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Hinh 3: So' do6 cdu triic Matlab mé phong phicong phdp xdc dinh nhiéu khi diéu chinh dién ap xoay

chiéu ba pha

62



So d0 duge thiét 1ap dua trén cac khdi do
sau :

- Nguon 1a mot may phéat cong suat 728kW
v6i dién ap day 1a 400V, tan s6 50Hz.

- Khéi phat xung (Pulse) : & d6 cac goc phat
xung léch nhau mot goc 1a w/3.

-Khbi bim xung ap (Subsystem2) gdm 6
thyristor, trén mdi pha dau hai thyristor nguoc
nhau.

- Khéi tai gia dugc dau sao trung tinh (khong
trung tinh) hodc dau tam giac, c6 thé 1a tai thuan

140

tré hodc tai R-L.

- Khéi phan tich cac song hai (Subsystem) tir
béc co ban (bac 1) dén bac 15.

- Khéi THD (total harmonic distorstion) do
tong cac méo cua cac song hai bac cao.

Dbi v6i mdi loai so @6 khac nhau (ddu sao
hay tam giac) thi cho ra cac két qua khac nhau.
Khi thay d6i goc mo alpha thi phd nhidu cac
song hai nhu sau :

Khi tai thuan tré (R=0,44Q), thay doi cac goc
alpha bang n/6, ©/2 cho ¢ hinh 4 (g, b):
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Hinh 4: Két qua mé phong

Két qua mo phong cho thiy, khi tai thuan tro
dau tam giac, tai gobc md o=n/6, /2 thi Xuét
hién song bac 5, 7, 11 va 13 vdi bién do 16m,
bién d¢ 16n nhét ciia song hai bac 5 1a 138 Ampe

0.35

(hinh 4.a) va 275Ampe (hinh 4.b).
Trong qua trinh nghién ctru, néu tai c6 thém
L (R=0.15Q, L=0.0006H) thi két qua nhu sau:
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a) Khi a=7/6
Hinh 5: Két qua mé phong

Nhu vy, khi thém tinh chit cam L vao thi tai
a=m/6, cac song hai bac cao da giam chi con lai
song hai bac 5 va 7 voi bién do tuong ung la
0.2Ampe va 120Ampe. Tai a=n/2, bién do cac

Bac 15

0496  0.498
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1

b) Khi a=m/2

song hai da giam 2,5 lan.

Tong hop cac két qua mo phong ¢ trén khi
thay doi cac goc alpha véi cac gia tri khac nhau,
ta co bang két qua bang 1:
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Bdng 1: Két qud mé phong

Truong hop tai R noi sao Trung tinh
H5 H H

a H1 H3 7 9 H11 H13 H15 THD
0 1332 1.37 0.8 0.55 0.4 0.32 0.25 0.2 0
/6 1300 100 90 72 54 37 24 18 0.15
/4 1230 210 153 94 52 42 41 33 0.24
/3 1120 314 178 84 74 64 43 38 0.35
/2 790 420 135 134 74 73 47 47 1.3384
27/3 412 320 178 85 70 63 41 37 0.96
5m/6 111.5 105 90 73 53 36 24 19 1.582
Ji: 0 0 0 0 0 0 0 0 0
Truong hop tai R, L noi sao Trung tinh
0 1280 0.39 0.22 0.16 0.138 0.025 0.04 0.014 0.0107
/6 1280 0.55 0.19 0.09 0.06 0.044 0.03 0.02 0.0088
/4 1280 0.55 0.22 0.09 0.06 0.044 0.025 0.025 0.0082
/3 1200 40 23.5 16.6 12.5 10 8 6.5 0.045
/2 792 182 72 20.5 8.45 12.2 10 5 0.25
2m/3 354 185 18 31.5 33 12.5 2.25 6.5 0.053
5T/6 62.5 55 37 12 3.75 4.2 5.5 2.8 1.063
s 0 0 0 0 0 0 0 0 0
Truong hop tai R noi sao Khong Trung tinh
a H1 H3 H5 H7 HY9 H11 H13 H15 THD
0 1332 0.006 0.8 0.55 0.006 0.32 0.255 0.0044 0
/6 1285 1.45 134.25 108 1.4 56 36.4 1.4 0.15
/4 1195 1.14 229 140 1 62 62 0.8 0.245
/3 1120 134.25 273.5 124 0.42 100 63.5 0.4 0.32
/2 167.2 2.25 1.35 110 2 53.8 35 0.8 1.32
2r/3 167 2 135 110 2 54 36 165 0.85
5T/6 0.04 0.01 0.075 0.076 0.011 0.075 0.075 0.011 1.435
Jis 0 0 0 0 0 0 0 0 0
Truong hop tai R, L noi sao Khong Trung tinh
0 1280 0.2 0.1 0.1 0.01 0.05 0.025 0.02 0.02
/6 718 1.3 7.5 5 0.6 3.5 27.5 0.5 0.01
/4 1280 0.1 0.2 0.1 0.01 0.04 0.03 0.01 0.014
/3 1155 0.01 30.15 31 0.02 15 11 0.02 0.04
/2 640 115 50 5 0.02 6.5 13 0.04 0.2
2rn/3 97.7 0.5 0.025 27.5 0.1 6.6 8.1 0.04 0.65
S5n/6 0.425 0.01 0.08 0.08 0.01 0.07 0.08 0.01 7.25
T 0 0 0 0 0 0 0 0 0
Truong hop tai R ndi tam giac
a H1 H3 HS5 H7 H9 H11 H13 H15 THD
0 1332 0.0047 0.8 0.56 0.006 0.32 0.25 0.002 0.0055
/6 1283.4 2.5 135 108 2 55 36 1.1 0.15
/4 1200 1 225 140 1 62.5 62 1 0.244
/3 1050 0.5 275 124 0.5 100 64 0.4 0.32
/2 612 0.27 268 125 0.3 96 60 0.3 0.54
27/3 167 2 135 110 2 54 35 1.7 1.15
5m/6 0.04 0.011 0.076 0.08 0.011 0.07 0.073 0.011 7.2
JL: 0 0 0 0 0 0 0 0 0
Truong hop tai R, L noi tam giac
a H1 H3 H5 H7 H9 H11 H13 H15 THD
0 1332 0.4 0.32 0.1 0.04 0.05 0.04 0.025 0.022
/6 1267 0.03 0.2 0.1 0.01 0.04 0.04 0.005 0.012
/4 1267 0.04 0.2 0.1 0.0065 0.05 0.04 0.005 0.0075
/3 1117 0.01 47 34 0.025 19 15 0.03 0.06
/2 612.5 0.025 120 46 0.04 12 16 0.02 0.212
27/3 98.5 0.6 57 29.5 0.12 6.2 8.2 0.05 0.68
5m/6 0.0425 0.001 0.079 0.08 0.01 0.075 0.07 0.01 7.2
T 0 0 0 0 0 0 0 0 0
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Dua vao két qua trén cho thay, khi sir dung
cic so d0 dau tai khac nhau thi két qua mé
phong cac song hai cling khac nhau. Khi tai chi
1a thuan tro thi cac song hai bac 1¢ tir bac 3 dén
bac 15 déu xuat hién tai cac so dd dau véi bién
do 1on (cao nhét 13 bién do cua song hai bac 3
clia so d6 dau sao trung tinh, 420A). Néu thém
dién cam (gia tri rat nho, 0.6mH) thi nhiu phat
sinh da giam ro rét, cu thé:

- Khi tai gia ddu sao trung tinh, cic song hai
van ton tai nhung v6i bién do da giam 10 rét (tu
420A xudng con 182A).

- Khi tai dau sao khong trung tinh da loai trir
duoc song hai bac 9 va 13. Bién dd cac song hai
con lai da giam.

- Khi tai gia déu tam gidc, cac song hai con
lai 1a 5, 7, 11 va 13 véi bién d6 giam di nhiéu,
tir 267A xubng con 120A.

Céc song hai bac (2n+1, n>7) co bién do rat
nhd nén khong duoc xét dén. Nhu vay, khi dau

Tai liéu tham khao

tai gia co thé chon so d6 dau sao khong trung
tinh hodc dau tam giac. Tuy nhién, néu dau tam
giac thi gia tri dién tro va dién cam gip ba lan
khi dau sao.

4. Két ludn

- Dung phuong phap diéu chinh tai gia bang
bam xung 4p xoay chiéu s& diéu chinh lién tuc
cong sudt bu nén giit dugc chit luong dién ap
cua cac tram thuy dién nho.

- Dung phuong phap bam xung ap s€ lam
xuét hién nhiéu trong hé théng. Pic biét can
quan tam la cac nhiu bac 5, 7, 11 va 13.

Phé tAn nhidu 1a loai phé vach, phu thudc
loai so do dau ciia céc tai gia (sao trung tinh, sao
khong trung tinh, tam giac...) va quan hé R-L
cua tai.

Vi viy, khi thiét ké cac tram thuy dién nho
can quan tam dén van dé loc nhiu va chon so
dd dau cua tai.
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Abstract
RESEARCHING HAMORNIC GENERATING IN COMPENTATION POWER

ADJUSTING PROCESS OF DUMMY LOAD BY SIMULATION AT SMALL HYDRO
POWER STATION

This article introduces simulating in Matlab to definite harmonics generating when adjusting
compentation power of dummy load by AC voltage regulating at small hydro power station. Analyse
simultaneous connection method of dummy load to limit harmonics at least, and provide the
conclusion about degree of harmonics may be occur during regulating dummy load by AC voltage
regulating.



