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TRUONG PH SUPHAM KY THUAT CONG HOA XA HQI CHU NGHIA VIET NAM
TP. HO CHI MINH Poc 1ap— Tuw do— Hanh phic
KHOA PAO TAO CHAT LUQNG CAO

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Vi Minh Duac MSSV: 14142080

Chuyén nganh: Ky thuat Dién - Bién tur

H¢ dao tao: Pai hoc chinh quy (CT)

Khoa: 2014-2018 Lép: 14142CL2

I. Tén dé tai: NGHIEN CUU GIAM SONG HAI SU DUNG BQ LOC TiCH
CUC.

I1. Nhiém vu:

1. Toéng quan vé séng hai.
2. Nghién ctru vé cac phuong phap giam song hai va tim hiéu vé bo loc tich
cuc.

3. Xay dung hé thong nguén 3 pha 4 diy c6 tai phi tuyén s dung phan mém

MATLAB/Simulink.
IT1. Ngay giao nhiém vu: 28/09/2018
IV. Ngay hoan thanh nhi¢m vu: 10/01/2019
V. Ho tén gido vién hwéng din: TS. Tran Quang Tho
GVHD

TS. TRAN QUANG THO
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TRUONG DAI HQC SPKT TP.HCM  CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA DIEN - BIEN TU Doc lip - Ty do - Hanh phic

BO MON PIEN TU CONG NGHIEP

Tp. H6 Chi Minh, ngay 10 thang 01nam 2019

LICH TRINH THUC HIEN PO AN TOT NGHIEP
Ho tén sinh vién : Vii Minh Dtic MSSV: 14142080  Lop 14142CL2

Tén dé tai: Nghién ciru giam séng hai sir dung bd loc tich cue.

Ngay Noi dung X4ac nhan GVHD

(28/9/2018) Nhan db an.

(1/10 - 14/10/2018) Cai dit va tim hiéu phan mém Matlab.

(15 - 29/10/2018) Tim hiéu vé séng hai.

(30/10 - 10/11/2018) Tim hiéu vé b loc tich cuc.

Tim hiéu vé cach thiét ké va két noi bo
(11/11 - 24/11/2018)
loc tich cuc vao mach.

(25/11 -3/12/2018) Lap trinh trén Matlab.

(4- 20/12/2018) M6 phong trén Matlab.

(21/12- 31/12/2018) Kiém tra, danh gia két qua mé phong.

10/01/2019 Hoan thién dd an.

GV HUONG DAN
(Ky va ghi r0 ho va tén)

TS. Tran Quang Tho
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NHAN XET CUA GIAO VIEN HUONG DAN

TP. H6 Chi Minh, ngay......thang......ndm 2018

Gi4o vién huéng dan
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NHAN XET CUA GIAO VIEN PHAN BIEN

TP. H6 Chi Minh, ngay......thang......ndm 2018

Gido vién phan bi¢n
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LOI MO PAU

Trong nhirng nim gan day, nén kinh té phat trién dwa nén coéng nghiép hién
dai. Khi d6, cac phuy tai trong cic nha may cong nghiép nhu may can thép, 10 hd
quang va nhiéu tai phi tuyén khac lam phat sinh song hai dang ké. Diéu nay lam anh
huong dén chat luong dién ning cta toan hé thong va giy ra cac ton hai cho céc
thiét bi dién. C6 mot bién phap cuc ky hiéu qua ma cac doanh nghiép va nha quan
1y hay nghi toi, d6 1a loc song diéu hoa bac cao, tra lai tin hiéu dong dién va dién ap
hinh sin cho lu¢i. Tuy nhién, viéc rng dung céc thiét bi loc nay chua dugc nhiéu
bdi cic rao can vé gia thanh va cong nghé van hanh cac thiét bi nay do chu yéu

nhép khau tir nude ngoai.

Chung ta biét rang, chi c6 thanh phan co ban méi cé tac dung tich cuc, con
hau nhu cac thanh phan soéng diéu hoa con lai chi c6 tac dung nguogc lai. N6 khong
nhirg gay that thoat ma con giy ra nhirng vin dé nhu: nd tu loc, tu bu, chay van
ban dan cua cac bd bién doi, tac dong sai ciia may cat gdy thang giang dién ap ludi,
gdy qua tai cho hé théng ngudn cung cip, dua nhidu vao MBA, lam cho dién ap
khong 6n dinh gy ton that cho hé thdng truyén dan, giam tudi tho cta cac thiét bi

1an can, gay nhiéu thiét bj diéu khién.

Viéc nghién ctru siu thiét bi loc song hai tich cuc s& gop phan lam chu cong
nghé trong viéc ché tao nén lam giam gia thanh va lam chu trong qué trinh van
hanh, bao tri bao dudng thiét bi. Xuat phat tir y twong d6 nén tac gia di nghién ciru
va thyc hién dé tai “NGHIEN CUU GIAM SONG HAI SU DUNG BQ LOC
TiCH cUC”.

Tac gia da cd gang hoan thanh nhiém vy dé tai dat ra dang thoi han quy dinh
va mong nhan duoc nhitng ¥ kién dong gop cia quy Thay/Co va cac ban sinh vién
dé dé tai dugc hoan thién hon.

Xin chan thanh cam on!

Nhom thuce hién dé tai

Vi Minh Dirc
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LOI CAM ON

Trong sudt qué trinh lam dd 4n, nhom thuc hién d3 nhan dugce nhiéu sy giap
d& ciing nhu dong vién tir cac thay cb va cac ban dé d6 an hoan thanh dung tién do
va dat dugc nhitng yéu cau da dé ra.

Nhém thuc hién giri 16i cam on sau sic dén thiy Tran Quang Tho — giang
vién nhin hudng dan dd an tét nghiép da truc tiép huéng dan va tan tinh gitp 43,
tao diéu kién dé nhém em hoan thanh tot dé tai.

Nhom thyc hién xin giri 10i chan thanh cam on céc thay c6 trong Khoa Chat
lugng cao da tao diéu kién tbt nhat cho nhom hoan thanh dé tai.

Nhom thyc hién ciing guri 161 dong cam on dén cac ban 16p 14142CL2 da
chia sé trao d6i kién thurc cling nhu nhiing kinh nghiém quy bau trong thoi gian thuc
hién dé tai.

Xin chan thanh cam on!

Nhom thuc hién dé tai

Vi Minh Buc

PO AN TOT NGHIEP VII



MUC LUC

PHAN A GIOI THIEU........ooiiiiieieeieeeeeeeee e I
NHIEM VU DO AN TOT NGHIEP......oooeeeeeeeeeeeeeeeeeeeee e, II
LICH TRINH THUC HIEN DO AN TOT NGHIEP .........coooovoiviemiiieeeeeeeeeenne. 111
NHAN XET CUA GIAO VIEN HUONG DAN ..., v
NHAN XET CUA GIAO VIEN PHAN BIEN ..o, \
LOIMO DAU ..ot VI
LOT CAM ON ..ot VII
MUGC LUC ..ot ene s VIII
LIET KE HINH ..ottt e e s ee s e s s seseeen XI
LIET KE BANG ..ot XII
CAC CHU VIET TAT oo X111
PHAN B NOIDUNG........coiiiiirieeieeeeeeeeeeeee e sess s 1
CHUGONG MO DAU ..ot 2
1.T10h CAN thIt CUA A& TA1 vttt et ee e ee e e e eeseeen. 2
2. MUC U CUA A& TA1 1.veeeeeeeeeeeeeeeeeeeeeeee e e oo et e s e eseseee s s s s s s s s s seseseseseeeeeenns 2
BLCACH D CAN ..o, 2
4. Phuong phap Nhi€n CUU........cccuiiiiiiiieiiieciee ettt e 2
5.D61 trong va pham Vi NERIEN CTUU........veveeeeeeeeeeeeeeeee oo, 3
O.NOT QUNE ..ot ettt e st e et e e te e estaeenseesnseesnseessseesneenseennns 3
TIKBE QUA ettt 3
8.Y NZHTA KNOA NOC ...t 3
9. Y NEHTA tAUC tEN ...ttt 3
CHUONG 1. TONG QUAN ..ot eeeeee e eeeee et eresee s e seesens 5
1.1. TONE QUAN V& SONE NAT ... 5
1.2. Anh huong 08 SONE DAL ... 8
1.3.Nguyén nhan gay ra SONZ NAl........ccccviiiiiiiiiiiieiiieeeee e 9

1.3 1.MAY DIEI AP ..o 10

L.3. 2. DONE CO oottt ettt e et e e st e e e e s e e e e enaaaaeeenns 10
1.3.3.CA4C thiét DI NO QUANE. ... 11

1.3.4.C4c thiét bi dien tlF CONE SUAL. .....veeeeeeeeeeeeeeeeeeee e 12
1.4.Cac bién phap 10C SONEZ hAl.....c.eeeiiiiiieiieeee e 12

PO AN TOT NGHIEP VIII



1.4.1.BO10C thUy AONE ....oieeeiiieiieeeee et e 12

1.4.2.BO 10C Chll GONE.....ccviieiieeiieeeeee e 13
1.4.3.BO10C NON NP e 14
1.5.M0t 8O ti6u ChUAN V& SONE DAL ..o 15
CHUGNG 2.CO SO LOC SONG HAL ..o 18
2.1.Ddc diém cAc 1081 DO 10C IR CUC cv.vveeeeeeeeeeeeeeeeeee e, 18
2.1.1.Phan loai theo bd bién d6i cong SUAL. e 18
2. 111 BOLOC VSTt 18
2.1.1.2 B0 10C CST ettt et 19
2.1.2.Phan 108i theO SO A0 ..veuurverererereerereiriiereiseesseesseeseeeesseess st esssessssnns 19
2.1.2.1.B¢ lgc tich cuc song song(Shunt Active Fliter-AF) ......cccoeviviiiiiiiiiinieee, 19
2.1.2.2.B0 loc tich cuc nbi tiép(Series Active Filter-AFSs) .......cccoveun...... 20
2.1.2.3.B6 loc tich cuc thong nhat(Untified Power Quality Conditioner-UPQC)....20
2.1.3.Phan 1021 theo NEUON CAD «..e.veeeeeeeeeeeeeeeeee et e 21
2.1.3.1.B0 loc tich cuc ba day .....ceeeeevieeiieeiieeieeeee e 21
2.1.3.2.B8 10 tich CUC DON AAY ... 22
2.2.CAU IAC AU KRIEN 1.ovvvoieoioeeii sttt 23
CHUONG 3.BO LOC TICH CUC PWM ..o 24
3.1.Co s0 ctia phurong phap dieu KNIGN ..........oooveveiveeeeeeeeeeeeeeeeeeeeeeee e 24
3.1.1.Phuong phap P-Q ..ot 24
3.1.2.Phuong phap Ip — T .ovviiiiiiiiiiiii s 28
3.2.Phuong phap dieu cheé PWM. ......ovvriieiireiereieeiseessesesessessesssssssesssessens 30
CHUONG 4. KET QUA MO PHONG ........oooiiirieiieeiieeieeie s 32
4.1.CAU BINA CHUNE. ..ot 32
4.2 DAnh gia k&t qUA MO PRONE. ..ot 35
4.2.1.Phuong phap tic thoi P-Q......ooiiiiiiiiiieeee e 35
4.2.1.1. Khi chtra AONE MAY CAL ..o, 35
4.2.1.2.Khi d8 dONZ MAY CAL c.voovverereerereererieeeeieeeesesssesesesess s ssssesesseessessens 36
4.2.2.Phuong phaplpy — L., 37
4.2.2.1. Khi chtra AONE MAY CAL ..o, 37
4.2.2.2 Khi 32 GONZ MAY CAL. ..., 38
CHUONG 5. KET LUAN VA HUONG PHAT TRIEN .....oooooiieoeeeeeeeeeees 40

PO AN TOT NGHIEP IX



5.1. Két luan
5.2 HUGNE PhAL TGN ... 40
TAT LIEU THAM KHAO ...t eeeees e 41
LIET K HINH
\ S hiéu | Tén hinh vé \ Trang \

PO AN TOT NGHIEP



hinh vé

1.1 Dang song diéu hoa bat ky. 5
1.2 Céc thanh phan cua song diéu hoa. 5
1.3 Cong thirc tong ctia hé sd méo dang. 7
1.4 Cong thuc tinh d0 méo dang dong di¢n. 7
1.5 Cong thuc tinh d0 méo dang dién ap. 7
1.6 | May bién 4p. 10
1.7 Dong co. 10
1.8 Lo nung. 11
1.9 Mach dién tir cong Suat. 11
1.10 | Bo loc RC. 13
1.11 | Bdloc LC. 13
1.12 | B loc hon hop. 15
2.1 B6 loc VSIL 18
2.2 B6 loc CSI. 19
2.3 B0 loc tich cuc song song AF. 19
24 B0 loc tich cuc AFs. 20
2.5 BO loc tich cuc théng nhat UPQC. 21
2.6 BJ loc tich cuc ba day. 21
2.7 B§ loc tich cuc 4 day co diém gitra. 22
2.8 Bd loc tich cuc 4 day. 23
3.1 | Nguon 3 pha 4 day két noi tai phi tuyén sir dung bd loc tich | 24
cuc.
3.2 M6 phong trong Matlab cua phuong phap P-Q 27
33 M6 phdng trong Matlab cua phuong phap 1d-Iq 30
34 Phuong phap diéu ché 31
3.5 Mo phong phuong phap diéu ché trong Matlab 31
4.1 Thong s6 ctia nguodn. 32
4.2 | Mo hinh tai phi tuyén. 33
4.3 Cai dat thoi gian dong may cat dua dong bu cua bod loc vao 33
ngudn.
4.4 Dang song dong dién cua tai. 34
4.5 Dang song dong dién ciia nguon. 34
4.6 Dang song cua nguon & thoi diém t<0.5s. 35
4.7 Song hai tai thoi dieém t=0.36s vé1 THD=17.74%. 35
4.8 Dang s6ng cta nguon o thoi diém t>0.5s. 36
4.9 Soéng hai tai thoi diem t=0.84s voi THD=4.35% 36
4.10 | Dang song ctia ngudn ¢ thoi diém t<0.5s. 37
4.11 | Soéng hai tai thoi diém t=0.36s voi THD=17.14%. 37
4.12 | Dang song ctia ngudn & thoi diém t>0.5s. 38
4.13 | Song hai tai thoi diém t=0.84s voi THD=1.03%. 38
PO AN TOT NGHIEP XI




LIET KE BANG

BaAng 1. L. 16
BN g 1.2 e 16
BN g 1.3 s 17
BN g 4. L. e 39

PO AN TOT NGHIEP XII



CAC CHU VIET TAT
VSI VoltageSourcelnverter.

CSI CurrentSourcelnverter.

PCC Point of Common Coupling.

THD (Total Harmonic Distortion)
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CHUONG MO DAU

1.Tinh cén thiét cia dé tai

Vé6i myc tiéu cong nghiép hoa hién dai héa dat nudc va chién luge phat trién kinh té
x4 hoi dén nam 2020 dua Viét Nam tr thanh nuéce cong nghiép thi van dé nang cao
chat luong dién ning 13 mot trong nhitng van dé dugc nganh dién noi riéng va nha
nudc nodi chung dit 1én hang dau. Tuy nhién véi sy phat trién cong nghiép hién nay
ctia nudc ta, nhiéu nha may xi nghiép dugc hinh thanh khip noi, cac nha may khu
cong nghiép su dung nhiéu loai thiét bi 13 phu tai phi tuyén nhu: 10 cam tng, 16 hd
quang, 10 dién trg... Pay chinh 1a mot trong nhitng nguyén nhan hang dau din dén
ton that dién nang, chat lugng dién kém, gay anh hudng dén cac thiét bi vién
thong....

Véi toc do cong nghiép héa ¢ nudc ta hién nay, viéc ap dung cac tiéu chuan
khdng ché murc thai song hai trén ludi dién dé han ché anh hudng cta chiing t6i cac
thiét bi tiéu dung khac va dam bao chit luong dién ning la diéu tat yéu.

Nhu vy viéc nghién ctru cac bo loc dé giam song hai do cac 10 cong nghiép nay
thai ra 12 vin dé cip thiét, nhim nang cao chit lugng dién ning cho ludi dién. Nam
bat duoc van dé ndy, tac gia di chon dé tai “Nghién ciru giam séng hai sir dung bd

lgc tich cue”.

2.Muc tiéu ciia dé tai
Xay dung mot mo hinh ciia bo loc ngudn trong hé théng ba pha bén daymé phong
bang phan mém va c6 thé trién khai thi cong trén phan cimg voi chit luong dién

nang vé song hai tét hon bang cac phuong phap hién co.

3.Cach tiep can
Dua vao cac nghién ctru lién quan da dugc cong bo gan day, cac tac gia da phan tich

va xay dung mo hinh c6 céc cai tién hi¢u qua.

4.Phwong phap nghién ctru

Pé dam bao tinh khoa hoc va thyc tién, dé tai sit dung phuong phdp moé phong
trén phan mém MATLAB/SIMULINK nhim dam bao tinh truc quan trong mién
khao sat. Mo hinh duoc xay dung ¢ dang roi rac nén dé dang nhung xubng phan

ctng khi trién khai thi cong tmg dung.
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5.Poi twong va pham vi nghién ciru
Dé tai tp trung nghién ctru:

e BO{ loc tich cuc AF.
e Phuong phép tuc thoi P-Q.
e Phuong phép ID-IQ.

6.Noi dung
e Chuong Mo Pau.
e Chuong 1. Toéng Quan.
e Chuong 2. Co S6 Loc Song Hai.
e Chuong 3. B6 Loc Tich Cyc PWM.
e Chuong 4. Két qua mo phong.
e Chuong 5. Két Luan.

7.Két qua
e M0 hinh st dung phuong phép P-Q.
e M0 hinh st dung phuong phép ID-IQ.
e Két qua mo phong cho thay phuong phap dé ra da lam giam khdi luong
tinh toan va di 1am song hai tot.
8.Y nghia khoa hoc
e Viéc 4p dung phuong phap dé xuét di lam giam khéi luong tinh toan cho
phan cimg.
e Viéc giam song hai trén ludi tét hon khong lam tang kich thude ciia bd

loc ma ciing g6p phan lam giam kich thudc cia bo loc.

9. Y nghia thue tién
e MOo hinh dé xuét c6 két cAu mach don gian qua d6 dé thyc hién khi dua
xudng phan ctng.
e Viéc giam tinh toan cho bd diéu khién gitp 1am tinh toan & phan cing

qua d6 c6 thé sir dung phan cing & gia thanh thap.
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e Viéc giam song hai trén ludi dang ké 1a nhd ap dung phuong phép tét hon
va diéu khién d& dang qua d6 ko lam tang kich thuéc cua bo loc 1én 1am
giam chi phi gid thanh.

e Viéc nghién cuu cling gitp ngudi nghién ctru lam chu cong nghé trong

chuyén giao va ché tao - van hanh thiét bi.
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CHUONG 1. TONG QUAN

1.1.Tong quan vé séng hai

Song hai 1a truong hop riéng cua séng dicu hoa, séng dicu hoa cé thé coi la

tong cua cac dang soéng sin ma tan so cua nd la bdi cua tan s6 co ban, néu boi so 1a

s6 nguyén thi goi 1 hai (harmonic), bdi sb khac sb nguyén goi 1a hién twong amhai

(interharmonic). Hay noi cach khac mot song diéu hoa bat ky 13 tong cua séng thanh

phan co ban va cac thanh phan diéu hoa bat cao hon.
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Vi diéu kién van hanh can bang cac song di€u hoa bac cao c6 thé chia thanh thanh

phan thir ty thuan, thir tw nghich, thir ty khong:

e Thanh phﬁn thir tu thuan: cac song diéu hoa bac 4,7,11...
e Thanh phan thir ty nghich: cac séng diéu hoa bac 2,5,8. ..
e Thanh phan thir tw khong: cac song diéu hoa bic 3,6,8...

Déi véi didu kién khong can bang trong cac pha ching han nhu dién ap hé thong
khong cin bang, tai cac pha khong dbi xtng, mdi song diéu hoa co thé xay ra mot

trong ba thanh phan thir tw noi trén.

Song diéu hoa bac cao anh hudng truc tiép toi chat luong ludi dién va phai cha y
khi tong séng diéu hoa bac cao cao hon mirc d6 cho phép. Séng diéu hoa bac cao 1a
dong dién c6 tan sd bang boi s nguyén 1an tin sb co ban. Vi du dong dién 250(Hz)
1a dong diéu hoa bac 5, dong 250(Hz) 1a dong khong sir dung duoc véi cac thiét bi

trén luoi. Vi vay no s€ chuyén sang dang nhi¢t nang va gay ton hao.

St dung chudi Fourier véi chu ky T(s), tan sb co ban f=1/T (Hz) hayo=2nf(rad/s)

co thé biéu dien mot soéng diéu hoa voi bi€u thire nhu sau:

a
flx) = 70 + Z E,;sin (nwt + b,,)
n=1

Trong do:
° %: la gié tri trung binh
e F,: bién do cua song diéu hoa bac n trong chudi Fourier
e F;sin(wt + b,) : 12 song diéu hoa & tan sb co ban
e FE,sin(nwt+ b,): 1 thanh phan séng diéu hoa bac n
e D : gbc pha clia song diéu hoa bac n

Mot s6 tham sd quan trong dé danh gia song diéu hoa 13 hé sé méo dang(Total

Harmonic Distortion)
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j[ixﬁ
THD=1=—!

Hinh 1.3. Céng thirc tong ciia hé s6 méo dang.
Trong do:
e X,:1a thanh phan coban
e X,:1abién d6 thanh phan diéu hoa bacn

Tir cong thirc cua hinh 1.3 ta c6 thé danh gia d6 méo dong
dién va dién ap qua hé s6 méo dang dong di¢én va hé s6 méo dang
dién ap.

o He so méo dang dong dién:

= -

2.5
THD= :l'
Hinh 1.4. Cong thirc tinh d¢ méo dang dong dién.
Trong do:
- I;: 1a bién d¢ dong dién coban
- I,: 12 bién do thanh phan diéu hoa bacn

o H¢ s6 méo dang dién ap:

Hinh 1.5. Cong thirc tinh d¢ méo dang dién ap.
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