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Panh gia cu trac bd chuyén d6i DC/AC mot pha dién mat troi dén
viéc lya chon thong b bo loc song hai dam bao tiéu chuén két ndi

D3 Pirc Thanh, Ngo Thanh Tuén”
Triweong Pai hoc Mo - Dia chat, Ha N¢i, Viét Nam

TOM TAT

Su da dang trong céu tric clia cac bo bién d6i DC/AC cho ngudn phat dién sir dung ning lugng mat troi
khi két ndi v6i ludi dién ha ap. Phuong phap diéu ché d6 rong xung (PWM) dugc st dung dé tao ra song
diéu hoa hinh sin ¢ dau ra bo chuyén doi véi cau triic so d6 cau day du (H4). Bo loc song hai ¢ tai vi tri dau
ra bo bién d6i dong vai tro quan trong trong viéc dam bao cac tiéu chuan két ndi. Qua trinh tinh toan thiét
ké bo loc phai xem x¢ét dén dic diém cta ngudn gy nhidu va do suy giam nhiéu cua bd loc. Bang cach bd
sung thém ndi két phia mot chiu va phia xoay chiéu trong qua trinh chuyén mach van s& han ché dang ké
thanh phan nhiu khong dbi xung. T d6 co thé nang cao dic tinh lam viéc ciia bo chuyén di, lam giam
nhe yéu cau trong qua trinh thiét ké bd loc nhidu. Trong bai bo nay s& nghién ctru dic tinh nhidu ciia mot
s6 dang cdu tric bo chuyén dbi dién hinh nhu H4, H5, H6 va HERIC. Thong qua két qua mo phong trong
cong cu Matlab/Simulink s& dénh gia dap tng cia bo loc song hai véi tiéu chuan song hai tai vi tri két ndi.

Tir khéa: Bo chuyén d6i DC/AC; Pién mit troi; B loc song hai; D6 méo song hai.

1. Pit vin dé

Céc ngudn ning luong tai tao s& dong vai tro then chdt dé giai quyét van dé can kiét tai nguyén hoa thach
va giam phat thai CO, hudng t6i phat thai rong vé khong (Net-Zero) vao nam 2050 (Thi tuéng Chinh phu,
2023). Theo chi thi s6 20/CT-TTg ciia Thu tuéng chinh phu dén nam 2030 thi 50% ho tiéu thy 1ip dat dién
mit troi ap mai (Thi tuéng Chinh phu, 2020) s& dan dén nhiing thach thic trong qua trinh van hanh 6n
dinh cta lu6i dién ha ap (Huy va Loan, 2023). Cac ngudn dién mit troi st dung bd nghich luu DC/AC véi
phuong phép diéu ché d6 rong xung 1a ngudn phat xa song hai dang ke 1én Iu6i dién ha ap. Dé han ché muc
d6 song hai phat 1én ludi thi bd loc & vi tri dau ra bd chuyén doi 1a can phai xem xét ky ludng. Theo tiéu
chuén két ndi vé6i ludi dién ha ap thi téng do méo song hai dién ap khong duoc vuot qua 6,5% va d¢ méo
song hai riéng t6i da 1a 3% (Bo Cong Thuong, 2015). Véi dai cong suat nho (dén dudi 10 kW), cac tAm pin
quang dién thuong duge gin trén mai nha cac ho dan dung va két ndi truc tiép vao ludi dién ha ap (Chinh
phu, 2024).

Dang céu tric khéng c6 méy bién 4p cta bd chuyén d6i DC/AC mét pha duoc quan tim dén do thiéu
yéu t6 cach ly gitta phia DC va AC (Khan va nnk., 2019). Vi dang cdu tric nay, vén dé dong dién ro khép
mach thong qua dién dung ky sinh phia mot chiéu. Thong thudng, bo loc nhiéu khong dbi xtmg gorn hai
cudn day quén trén mach tir chi phan tmg v&i thanh phan khong ddi ximg (CM choke) duoc st dung dé han
ché gia tri dong dién ro nay. Ddi v6i hé thdng mot pha hai day dan, viée bd tri cac cudn cam ddi ximg riéng
trén day pha va day trung tinh khong chi lam suy giam nhiéu ddi xtmg (DM) ma con c¢6 tac dung lam giam
gia tri dong ro tai vi tri két ndi. Qua trinh thiét ké bo loc song hai cling phu thudc vao déc tinh nguén nhiéu
tuong ung véi cac cau trac khac nhau cua bo chuyén doi. Cac nghién ciru vé bo bién d6i DC/AC mét pha
chu yéu tap trung vao giam dong dién ro hodc han ché nhidu khong d6i xtimg & dai tin sb 4m thanh. Dic
biét 1a viéc khao sat hiéu qua gidm séng hai cta bo loc du ra v&i cdc md hinh bd chuyén déi DC/AC dién
mat troi quy moé nho chua dugc quan tam thich dang.

CAu trac bd chuyen d6i DC/AC déng vai trd quan trong trong viéc duy tri do nhidu song hai tai vi tri két
nbi. Cau trac cau day du (Full-bridge) voi phuong phap didu ché d6 rong xung PWM don cyc la truong
hop x4u nhét duge xem x¢ét dé 1am co s& nghién ctru cac phuong phap khac. Cac cAu tric lam giam nhiéu
khong déi xtmg nhu cu trac H5, HERIC, H6 do hang san xuit SMA, Sunways, Integram dé xuét twong
(g (Zeb va nnk., 2018). Nguyén ly co ban 14 giit cho thanh phan dién ap khong d6i ximg khong doi trong
qué trinh chuyén mach clia cac van. Két qua suy giam dong dién ro da duoc kiém chimg trong tai liéu (Zeb

* Tac gia lién hé
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va nnk., 2018) cho dai tin s6 am thanh. Nhung voi dai tan s6 song hai (dusi 2kHz) van chua duoc khao sat
cu thé. Trong bai bao nay s& di phan tich chi tiét anh huong cua cdc cau triic by chuyén d6i DC/AC dén
viéc lya chon gia tri bd loc song hai dam bao tiéu chuén két ndi voi ludi dién ha 4 ap.

2. Co'so'ly thuyét va phwong phap nghién ciru
2.1. Nguon nang lwgng di¢n mdt troi dp mdi
2.1.1. Tong quan vé hé thong dién mat troi

H¢ thong dién sir dung nang lugng mit trdi thong qua bd nghich luu DC/AC véi phuong phap diéu ché
d6 rong xung PWM phat 1én Iu6i dién ha ap (Hinh 1). Véi dai cong suat nho chi vai kW, cac pin quang
dién duoc lap dat trén mai nha cua cac ho tiéu thu dan dung. Trong truong hop nay, bo chuyén doi DC/AC
mot pha duoc ndi véi ludi dién dé phat nang luong du thura tir hé thong pin quang dién. Khi cong suét phat
l6n hon, khoang trén 10 kW s€ sir dung bo bién d6i DC/AC ba pha duoc ndi tryc tiép vai ludi dién ha ap
380/220 V. B¢ loc song hai duogc lap dat & vi tri dau ra nham dam bao tiéu chuan song hai khi két ndi voi
ludi dién ha ap. Qua trinh tinh toan, thiét ké bo loc can phai xem xét dén cAu tric bo bién ddi va qua trinh
phat xa song hai du ra di kém véi phuong phap didu ché d6 rong xung.
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Hinh 1. M6 hinh dién mat troi PV mét pha (Do va Hirsch, 2020).

Khi cac ing dung dién mat troi két ndi véi dién ap, dic tinh nhiéu s& dugc xem xét véi 2 thanh phén dbi
xtng (Vg,,) va nhidu khéng dbi ximg (v, ). Biéu thirc xac dinh cac thanh phén nhiu: Vg, = Vgg — Vpo Va
Ven = (Wgo + Vbo) /2. Trong d6, v4g va vy la dién ap cac day dan so véi dat. P6i voi thanh phan nhidu
d01 ximg, nguon dién mit troi c6 thé duge xem xét nhw mot ngudn dong hai i (so ) Norton). Gié tri nghich
dao cta tong dan dau ra (Zo, imp) duge xac dinh tuy theo cac thong so cau tric cia by blen d6i va bo loc song
hai. D6i v6i thanh phan nhidu khong ddi xtmg, so do Thévenin dugc sir dung v6i ngudn nhidu vem va tong
tro khong doi Xng Zem. Téng tro trong duong phia ludi Zaria dugc biéu dién twong g voi tong tro do
ludng tai vi tri két ndi. Do c6 su ton tai cua thanh phan nhiéu khong dbi xtmg v, nén ton tai mot dong
dién khép mach qua dién dung ky sinh ciia tam pin PV va diém nbi dat cua ludi ha ap. Dong dién nay dugc
goi 1a dong dién o, gia tri cia nd phu thudc 16n vao ngudn gay nhidu v,,.
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Ngudn nhiéu
Hinh 2. Nguon nhiéu ciia hé thong PV (Amara va nnk., 2018).
2.1.2. B¢ loc song hai

-+

Thiét ké bo loc song hai dwa vao dic diém ctia ngudn nhiéu 1 by chuyén d6i DC/AC véi phuong phap
diéu ché d6 rong xung PWM. Tin hiéu xung diéu ché duoc tao ra véi tin hiéu tham chiéu dién ap Vet tir
bo diéu khién ty 1€ tich phan (Hinh 3). M6t b6 loc song hai duge dat ¢ dau ra bd nghich luu DC/AC dé han
ché d6 méo song hai ¢ dai tin s thap dén 2 kHz. Viéc lwa chon thong sé bd loc phai dam bao gia tri hai
dién ap phai nho hon gia tri ngudng theo tiéu chuan ludi dién tai vi tri diém két ndi (PCC). Tong d6 méo
song hai dién 4p theo TCVN 14 6,5% va bién dang thanh phan riéng 1& 1a 3% (B6 Cong Thuong, 2015).
Céng thirc d& xac dinh gia tri THD cua dang song dién ap va dong dién nhu sau: THD, (%) =

n,V2/V,.100 vaTHD; (%) = X~ 211 /11 .100. Trong d6: Vi va Ii 1a d6 lon cua cac thanh phan hai
riéng 1& bac i; V; va I; 1a thanh phan song diéu hoa co ban (f; = 50Hz). Gia tri tin sé didu bién PWM ciing
anh huong 16n dén tong do méo song hai THD yéu cau. Thong thuong, tin sé didu bién fc cang 16n thi gia
tri tong do méo song hai dién ap dau ra cang nho. Tuy nhién, bo chuyen d6i DC/AC ciing s& phat xa cac
nhidu tan s6 cao 12 bdi sb cia tan s6 diéu bién PWM nim trong dai tin sd am thanh (150 kHz + 30 MHz).
Néu mirc dd suy giam nhiéu ctia bo loc khong dam bao thi muc do nhiéu tén tai O vi tri két ndi c6 thé s& vi
pham theo ti€u chuén tuong thich dién tir (EMC). Do do, can khao sat thém véi cac gia tri tan sb diéu bién
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ctia b chuyén d6i DC/AC cho tmg dung dién mat troi 4p mai cong suat nho ndi tryc tiép voi ludi dién ha
ap.
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Hinh 3. Nguyén Iy hoat déng ciia bo chuyén doi DC/AC.

CAu trtc bd loc song hai gém mot sb dang dién hinh nhu sau: chi ¢6 dién cam (L), dién cam va dién
dung (LC, CL), so d6 hinh © (CLC), chi ¢6 dién dung (C) va so @6 hinh T (LCL). Béi v6i tng dung dién
mit troi mot pha, bo loc gdbm c6 mot dién cam va mot dién dung (LC) dugc sir dung. Dé c6 thé danh gia
hiéu qua b loc nhiu & vi tri ddu ra bd chuyén d6i, cac thanh phan ddi xtmg va khong dbi xtmg cua nhidu
tong dugc phan tach riéng. Dya trén khai niém d¢ suy giam nhiéu cua dudng truyén trudc va sau khi bd
sung cac bo loc c¢6 thé danh gia hidu qua cia chiing theo thanh phan céu tao cua bd loc. Pdi voi bo loc song
hai tong quat cho nhidu ddi ximg DM, cau triic gdm dién cam L va dién dung C duoc sir dung phd bién.

Hinh 4. Mé hinh tinh toan d6 suy giam nhiéu.

2.1.3. Cdu triic khéng mdy bién dp (Transformerless topology)

Cac cAu trac dién hinh cua ngudn dién mit troi cong suit nho duoc gidi thi¢u trén Hinh 5. Thong thuong,
c63 cau hinh b¢ bién d6i DC/AC nhu sau: ¢6 may bién ap (MBA) tan s6 thap (LF), may bién ap cao tan
(HF), c4u truc khong c6 may bién ap. Mbi dang cau tric c6 nhimg déc diém riéng trong qua trinh thiét ké
va van hanh. Cau triic hé thong dién c6 may bién ap do ¢ khdi lwgng 16n nén chi phu hop cho g dung
mat troi cong sut 16n (hang trim kW dén hang MW). May bién 4p tan s6 cao véi 13i thép ferrite sr dung
tan s diéu bién cao hon 20 kHz phu hop cho dién mat troi ap mai dan dyng véi dai cong suat khoang 3
kW. Véi chi phi thap, kich thudc nho gon va hi¢u suat cao nén cau triic khong may bién ap duoc sir dung
cho cac ung dung dién mat troi. Do thiéu cach ly nén cau triic nay gap phai van dé 1on voi dong dién ro boi
nhiu khong ddi xung khi sir dung phuong phap PWM don cuc. Vi vdy, can thiét dé xudt cac cau triic khac
dé 1am suy giam nhiéu khong d6i xtng.

LB Ealcms
G 2 L

JEafchr iEgmiime

Gt

Hinh 5. Bé chuyén doi: a. MBA thiwong, b. MBA cao tan va c¢. Khéng ¢é MBA (Khan va nnk., 2019).

Mot s6 céu triic bo bién doi da dugc nghién clru nhdm céi thién dic tinh nhiéu khong déi ximg CM béng
cach bo sung thém cac khoa dong cat (Zeb va nnk., 2018). Nguyén ly co ban 1a giit cho dién ap khong doi

33



xtng c6 tri s6 khong doi trong qua trinh chuyén mach. Mot sb giai phap k¥ thuat dugc dé xuat nhu phan
tach phia mdt chiéu khoi phia xoay chiu, triét tiéu nhi¢u khong doi xing trong chu ky tu do cua di-ot hodc
str dung cau hinh noi dat chung (Hinh 6).

Néi két DC Néi két AC

i | :'———'i TS :'———'i Ludi dién
| X | | | |
|| Tam L '@ 7| DC l '@ : LISN
pin PV DC! ! ! !
:_____I,____| L___lI !_____é(EJ Ll
TCPV B¢ nghich luu +

Hinh 6. Gidi phdp cai thién thanh phan nhiéu khéng doi ximg (Do va Hirsch, 2021).

Hinh 7 trinh bay cu trac giam nhiéu thanh phan khong ddi xtng cho tng dung dién mit troi nhu HS,
HERIC va H6 (Zeb va nnk., 2018). CAu tric H5 dugc hing SMA dé xuét thay ddi cac van S1 va S2 dong
cit theo chu ky luéi, khoa S5 dugce dat & phia DC hoat dong & ché do ngét gian doan déng b0 v6i tan s6
chuyén mach. Thong qua khéa H5, dong dién ro s& bi ngat quing va tao ra trang thai tong tro cao ddi voi
nhiéu khong d6i xtmg. Dya trén khai niém bd chuyén doi tin cay va hiéu suit cao hing san xuat Sunways
da d¢ xudt cau trac HERIC b sung thém 2 khéa S5 va S6 & phia xoay chiéu AC. Céc van S5 va S6 hoat
dong chu ky cua dién ap ludi tao nén dang song dién ap dau ra ba mirc. Cau trac cau day du véi viée nbi
tat phia mot chiéu (DC bypass) dugc goi la cau tric H6 do hang Ingeteam xay dung. Hai khoa dong cit va
di-6t duge bd sung & phia DC dé ngit quéng pin quang dién khoi phia xoay chiéu AC trong trang thai dién
ap qua khong. Nhu vay, nhiéu thanh phan khéng d6i xtng c6 thé duoc giam dang ké thong qua giai phap
ndi két 2 phia cua bo b1en d6i DC/AC (Hinh 6). Trong d6, phuong phap noi két phia DC dbi voi cau trac
b bién d6i H5, H6 va ndi két phia AC cho céu tric HERIC. Két qua lam giam trj s6 dong dién ro da dugc
ghi nhén trong tai liéu (Zeb va nnk., 2018; Do va Hirsch, 2021).
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V. pv.
| ¢)HERIC 51 d)H6

Se%
Hinh 7. Cdu triic DC/AC dién hinh: a. H4, b. H5, c. HERIC va d.H6 (Zeb va nnk., 2018).
2.2. Phwong phdp nghién ciru

Dé khao sat va phan tich tac dong cua céu trac bo bién ddi dén Iya chon thong sb bo loc song hai khi
tich hop ngudn dién mit troi 4p mai mot pha vao ludi dién ha ap sir dung phuong phap nghién ctru ly thuyét
va mo hinh héa mé phong hé théng. Thong qua két qua mo phong s& dua ra khuyén nghi thong s6 bo loc
song hai phu hop cho mot ddi tuong cu thé.

3. Két qua mé phéng va thao luin
3.1. Mo phong cau tric by chuyén doi DC/AC
3.1.1. M6 hinh mé phong bg chuyén doi DC/AC cho dién mat troi ap mai
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Céu triic cac b chuyén d6i (H4, H5, HERIC va H6) s& duoc mé phong trong Matlab/Simulink véi mot
bo loc song hai tai vi tri dau ra (Hinh 7). M6 hinh tong tro ghép ndi mang LISN (50 uH//50 Q) dugc sur
dung dé gia 1ap viéc do ludng cac thong s0 trong diéu kién phong thi nghiém. Hinh 8 mo ta so d6 mo phong
hé thdng dién mdt troi 4p mai voi cau tric cau day du H4. Thong s6 so @6 mo phong nhu sau: dién dung ky
sinh clia cac tAm pin mat troi Cov bang 35 nF, dién 4p mot chidu 1a 400 V, dién ap xoay chiéu 14 230 V, gia
tri ty dién dung mot chiéu Cpc lay bang 200 pF (Do va Hirsch, 2020). Dang séng dién ap s& dugc xem xeét
v6i thanh phan d6i ximg va khong dbi xung. Trong phan tiép theo s€ trinh bay chi tiét dang song di¢n ap
dau ra va dong dién ro gitra hai loai so d6 cdu tric dién hinh: so db cdu day du (H4) va so do cai tién H6.

H4 topology

LISN
—
) Harmonic fiter
L 3020 RMS
N—
puises) .

Lif2
.
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35K
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Hinh 8. So' do mé phong trong Matlab/simulink cho cdu triic cau ddy di (H4).
3.1.2. Két qud mé phong

Dé minh hoa rd rang hon viéc thay ddi trat tu dong mé cac khoa chuyén mach dén dang song dién ap
déu ra ctia bo chuyén d6i DC/AC, gia tri tan s6 diéu bién f; béng 750 Hz dugc st dung. Hinh 9a dua ra dang
song dién ap cho thanh phan khong ddi xtng (Vem) va thanh phan d6i xtmg (van) d6i véi so d6 H4. C6 thé
nhan thay rang, thanh phan dién ap khong dbi xtmg ludn ton tai trong qua trinh chuyén mach van boi
phuong phap PWM don cuc. Vi cau triic H6, nho giai phén tach phia mot chleu DC boi phia xoay chiéu
AC nén co thé giir gia tri dién 4 ap khong dbi xtng Vem gan nhu khong do6i trong sudt chu ky (Hinh 9b). Thong
qua viéc phan tach hai thanh phan nhleu khong d6i xtng va dbi xtng co thé khao sat anh huong cua chung
dén gia tri nhidu con lai tai vi tri diu ndi. Pé tao ra tin hi¢u song dién ap c6 dang gan hinh sin va han ché
muirc do nhidu phat vao ludi dién, bo loc song hai (L-C) can dugc 1ap dat ¢ phia diu ra cua bd bién doi.

Vem
T T T T T T T Vem
400 | ‘ | T
300 1 | i T T ‘ | 200.2
200 | 200
100
| | 199.8[
0
Vdm vdm
400+ I I I [ 500 T T T
2001
0 0
-200
-400 C 1 L 1 1 il 1 il 500 1 1 L L L 1 L
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 o 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04
a) Chu trac H4 b) Chu trac H6

Hinh 9. Dang séng dién dp dau ra: a. H4 va b. H6.

Do thanh phén nhiéu khong doi ximg ton tai di kém voi phuong phap diéu ché PWM don cyc nén dong
dién 10 co gid tri lon va dao dong trong pham vi rong (Hinh 10a). Tri s0 binh quan phuong (RMS) cua gia
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tri dong dién ro do ludong duge 1,681 A twong g véi tan s6 diéu bién 750 Hz. Trong khi dé, nho giir dwoc
thanh phan dién 4p khong ddi xtimg gan nhu khong d6i nén gia tri dong dién ro chi la 0,61 mH cho céu triic
H6 (Hinh 10b). Nhu vy, bang cach thay do1 céu tric b chuyén doi c6 thé 1am giam dang ké trj s6 nhiéu
khong dbi ximg va giam thiéu nguy co vé van dé dong dién rd trong qua trinh van hanh.

3.2. Théng sé b loc séng hai

Cén cu trén gia tri téng d6 méo song hai dién ap THD, tiéu chuén tai vi tri két ndi c6 thé xac dinh dugc
cac tham so ctia bo loc song hai dap tmg duge yéu cau. Qua trinh do ludng gia tri tong do méo song hai su
dung cong cu phan tich chudi Fouier nhanh  trong phan mém Matlab (FFT analysis). Tuy nhién, gia tri tong

d6 meo song hai lai phu thudc chinh vao chu trac bo bién d6i, thong s b loc, tan sb dleu bién PWM. Do
d6, can khao sat so bo sy thay doi ciia gia tri tong d6 méo song hai dau ra theo cac bién sé nay.

%107

) 0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04
a

b) 0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04

Hinh 10. Tri s6 dong dién ro: a. H4 va b. HG.

Hinh 11 dua ra két qua do ludng tdng do méo song hai ddu ra twong ing v6i cac gia tri dién cam 1a 1
mH, 3 mH va 5 mH khi tin sé diéu bién thay dbi tir 2 kHz dén 20 kHz. Céu trac cau day du H4 duge xem
xét voi gia tri dién dung cua bo loc dugc gitt khong d01 trong qua trinh mo phong (Gr= 2.2 uF). Co thé
nhan thdy, v&i gia tri THD, tiéu chuén bang 6,5% khi tan s6 diéu bién thap s& yéu cau gia tri dién cam twong
dbi 16n va nguoc lai. Thong qua céac kich ban mo phong vai dai bién thién cua thong s6 dién cam b loc co
thé xac dinh dugc vung tham sb phu hop cho mét cAu trac cu thé.
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Hinh 11. THD, phu thuc vao dién cam Ly
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Tuong tu nhu vay, thong qua viéc thay doi gia tri dién dung b loc Gy ciing s€ quan sat duoc gia tri tong
d6 méo song hai dau ra nhur trén Hinh 12 cho truong hop gié tri dién cam bang 3 mH. Gia tri dién dung
dugc sir dyng trong m6 phong 1a 2,2 uF, 5 pF va 10 pF. Tén s6 diéu bién PWM dugc xem xét ¢ dai gia tri
thap tir 1 kHz dén 5 kHz. Nhu vay, viéc lya chon gia tri dién dung pht hop ciing déng vai tro rat quan trong
cho viéc dam bao gia tri tong d6 méo song hai tai vi tri két ndi.

24 = Cf=2.2uF

Cf=5uF

Cf = 10uF

THDv (%)

1 2 3 4
Tén s6 (kHz)

Hinh 12. THD, phu thu¢c vao dién dung Cy.
4. Két luan

Thong qua viéc nghién ctru mot s6 clu trac bd chuyén ddi dién hinh DC/AC, mét sb nhan xét duge rat
ra nhu sau:

1. Phuong phap PWM don cuc sir dung trong cau triac bd chuyén ddi tao ra tré ngai 16n voi dong dién
10 kém theo nhiéu khong d6i xtng & dai tan s6 am thanh.

2. Thong qua viéc gitr di¢n ap khong d6i xung khong dbi c6 thé 1am suy giam dang ké gia tri nhidu ton
tai & diém két ndi nhur cac céu triic bo bién d6i H5, HERIC, H6.

3. D6 méo song hai tdng THDv dau ra phu thudc nhiéu vao gia tri tin sb diéu bién PWM va phuong
phap tao dién ap dau ra boi cac loai ciu trac bd chuyén doi.

4. Can ctr theo gié tri tong d6 méo song hai yéu cau theo tiéu chudn két ndi, thong sé phit hop cua bd loc
s& duoc dé xudt theo céc kich ban van hanh cu thé.
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ABSTRACT

Evaluating the structure of a single-phase DC/AC solar converter to
determine harmonic filter parameters ensuring connection standards

Duc Thanh Do, Thanh Tuan Ngo
Hanoi University of Mining and Geology, Hanoi, Vietnam

Having diversity in the structure of DC/AC converters used for a solar power generation when connected
to a low-voltage grid. Normally, a pulse width modulation (PWM) is used to generate a sinusoidal harmonic
waveform at the converter output with a full-bridge structure (H4). A harmonic filter locates at the converter
output play a crucial role in ensuring connection standards. The filter design process must consider the
characteristics of the interference source and its attenuation characteristics. By adding DC decoupling and
AC decoupling during the valve switching process, an asymmetric noise component can be significantly
reduced. Thus, it can improve the converter performance and reduce the requirements during the noise filter
design process. This paper studies the noise characteristics of several typical converter architectures such
as H4, HS5, H6 and HERIC. Through simulation results in Matlab/Simulink, the response of a harmonic
filter will be evaluated to ensure a specific harmonic standard at the connection point.

Keywords: DC/AC converter; Solar power; Harmonic filter; Harmonic distortion.

38



