NGHIEN CUU - TRAO DOI

NGHIEN c(rU PHAN TiCH SONG HAI BIEN AP TRONG LUl BIEN
KHI HOA LUO'l HE THONG PIN NANG LUONG MAT TROI

RESEARCH AND ANALYSIS OF VOLTAGE AND CURRENT HARMONICS IN THE
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TOM TAT

Ngay nay, cdc hé thong pin nang lwong mdt troi la mét trong nhitng giai phdp tot nhat thay
thé va bé sung nguon nding lwong dién cho hé thong ludi dién quoc gia va dap ting nhu cdu ciia xa
héi. Tuy nhién, bén canh nhitng wu diém, khi hoa hedi hé thong pin ndang lirong mdt troi ciing cé
nhitng anh hwéng truc tiép t6i chat lwong dién nang cia hé thong. Dé lam ré nhwoc diém nay ciia
hé thong pin ndng lirong mdt troi, trong nghién ciru tdp trung phdn tich va danh gid séng hai dién
dp théng qua chi s6 tong do bién dang séng hai dién ap va dong dién (THDv, THDi) trong ludi dién
khi c6 két néi hé thong pin nang lwong mdt troi trén phan mém Matlab/Simulink. Tir cac két qua
phan tich @é dwa ra dé xuat giai phap lam cho hé thong pin ndng leong mdt troi tré nén dang tin
cdy va hiéu qua hon.

Tir khéa: Pin ndng lwong mat troi; Nang heong tdi tao; Chdt lwong dién nang; Song hai
dién ap; Ky thudt dién — dién tu.

ABSTRACT

Today, solar battery systems are one of the best solutions to replace and supplement
electrical energy sources for the national grid system and meet the needs of society. However,
besides the advantages, when connecting to the grid, the solar battery system also has direct effects
on the system's power quality. To clarify this drawback of solar battery systems, the study focuses
on analyzing and evaluating voltage harmonics through the index of total voltage and current
harmonic distortion (THDv, THDi) in the power grid when connected to the solar battery system on
Matlab/Simulink software. From the analysis results, propose solutions to make the solar battery
system more reliable and efficient.

Keywords: Solar battery; Recycled energy, Power quality,; Voltage harmonics, Electrical
and electronic engineering.
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1. PAT VAN PE

V6i tiém ning ky thuat khoang 1677
GW, Viét Nam 1a mot qubc gia co tiém ning
ning lwong mat troi rat 16n. Trong thoi gian
vira qua, Viét Nam mac du da phai huy dong
t6i da cac nguon dién nhung dang phai di mat
v6i nguy co thiéu dién. Theo tinh toan, nim
2024-2025 ngudn dién can bo sung 1a tir 4.000
dén 5.000MW [1], chinh vi vay can thiét phai
phat trién cac du an ngudn dién, trong d6 c6
dién mit troi (PV) nham dap tng nhu cu dién
cho phat trién kinh té, dam bao an ninh ning
lugng Qudc gia.

Tuy nhién, tng dung hé théng PV trong
viéc cung cap dién gip nhig kho khin va
rdo can nhat dinh vé mit k¥ thuat. Mot trong
nhiing van dé phat sinh d6 1a song hai. Khi hé
théng PV két ndi lu6i dién s& c6 hai ngudn gy
ra séng hai: Thir nhat 1a do thiét bi phi tuyén
ctia mach két ndi (Diode, IGBT, Thyristor,...);
thir hai 14 do viéc bién d6i tir dong mot chiéu
thanh dong xoay chiéu thong qua cac bo DC/
DC, DC/AC. Trong ndi dung bai bao nay, tac
gia nghién ctru danh gia chi s6 méo dang song
hai THDv va THDi ctia luéi dién khi két ndi
hé théng PV c6 loc va khong cé loc. M6 hinh
hoa hé thong dugc xdy dung trén phan mém
Matlab/Simulink va két qua mo phong véi
ludi dién don gian. Cubi cung la két luan va
cac dinh hudng nghién ctru tiép theo.

2.NQI DUNG VA KET QUA NGHIEN CU'U
2.1. Cong ngh¢ sir dung nang lwgng mat troi

Nang lugng mat troi 1a nang luong
duogc tao ra tu cadc phan ung nhi¢t hach hat

nhan trén mat tro1. Hién nay c6 hai cong nghé
chinh str dung nang lugng mat troi. P6 1a cong
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nghé dién mat troi dua trén hi¢u ng quang
dién; cong nghé nhiét mat tro1 dya trén hié¢u
ung nha kinh va cong ngh¢ nhi¢t mat troi hoi
tu.

Cac hé thong pin quang dién hoat dong
dya trén co ché cac tim pin quang dién dudi
tac dong cua anh sdng mat troi phat sinh ra
dong dién mot chidu. Cac tAm pin quang dién
dugc két ndi lai voi nhau nham gia ting cong
suét ctia hé théng. Dong dién mot chiéu duoc
dua qua hé thong bién d6i dién tir cong sudt
nghich luu thanh dong xoay chiéu va dua 1én
luoi dién.

2.2. So' @6 khdi hé thong dién niing lwong
mat troi, PV

H¢ thdng dién ning luong mat troi 1a
mot trong nhirng cong nghé nang luong tai
tao tot nhat khong chi gitp tiét kiém chi phi
hi¢u qua ma con than thi¢én véi moi truong.
Tai khu vyc ¢6 ngudn anh sang voi cuong do
16n, ching ta c6 thé can ciu hinh hé thong
két ndi truc tiép cung cap dién niang vao ludi
dién (hinh 1a) [2]. Tuong tu, chiing ta ciing c6
thé lua chon ciu hinh hé théng dién mat troi
khéng can két ndi vé6i ludi dién (hinh 1b) [3].
Tat ca cac loai hé thong dién mit troi déu hoat
dong dua trén cac nguyén tic co ban gidng
nhau. Cac tAm pin dau tién chuyén doi ning
lugng mit troi thanh dién mot chiéu bang cach
st dung hiéu Gmg quang dién. Sau d6, ngudn
dién mot chidu co thé dugc luu trit trong pin
(hinh 1c¢) [3] hodc duoc bién doi bang bo bién
tan nang luong mat troi thanh dién xoay chiéu
¢6 thé str dung dé chay cac thiét bi gia dung.
Tuy thudc vao tung loai hé¢ théng, lugng dién
mat troi du thira ¢6 thé duoc dua vao ludi dién
dé ban dién, hodc dugc luu trit trong h¢ théng

pin luu trir.
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Hinh 1. Céu hinh hé théng dién nang luong mat troi
a — Noi ludi truc tié}?; b —Déc lap; Néi lwi ¢ heu
trir nang luong

V61 quy mo cua phong thi nghiém k¥
thuat dién — dién tr tai Truong Pai hoc Mo —
Dia chat Ha Noi, so do khéi hé thong dién mat
troi khong st dung dc-quy du phong két hop véi
Inverter ndi lugi dugc nhom tac gia lua chon
nhu hinh 2. Trong so dd khéi, cac bdo DC/DC
c6 nhiém vu thyc thi thudt todn bam cong sudt
cuc dai thong qua thuat toan MPPT (Maximum
power point tracking), bén canh do ciing tao
ra mot sb nguén 30VDC, 12VDC, 5VDC theo
yéu cau cua myc dich thi nghiém. Théng qua
b6 bién ddi DC/AC tao ra dugc dién ap ra dang
hinh sin va dam bao kha ning ndi ludi cua hé
thong (dong bd va giam sat ludi), dong thoi bo
bién ddi ciing dam nhiém cac chirc niang trao
d6i cong suat tac dung, cong suat phan khang
gitra h¢ théng pin mat troi va ludi. Dé thuc hién
theo so' d6 khdi, nhom téc gia thanh lap so do
nguyén ly mach diéu khién nhu hinh 3.
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Hinh 2. So dé khéi hé théng dién mdt troi néi ludi
khéng c6 dc-quy dir phong
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Hinh 3. So' do nguyén Iy diéu khién mach nghich
lwew Inverter néi luGi

2.3. M phéng hé thong quang dién hoa ludi sir
dung pin quang dién b%ing Matlab/Simulink

Mo hinh hé thdng PV két ndi ludi trong
phin mém Matlab/Simulink dwoc gidi thiéu
trong hinh 4. M6 hinh dugc thiét ké voi cong
suat hé théng PV ndi ludi 3 pha 1a 20kW, dién
ap dau ra ciia bd DC/DC 14 680V, ctia bo DC-
AC 12 380V.

pogowow L

Hinh 4. So' d6 mé phéng hé thong dién pin mdt troi
noi luoi.

2.4. Két qua thue hién

Céc két qua phan tich trén mo hinh mo
phong cho ta thiy duoc, khi thay d6i birc xa
trong khoang 1000-750-500-250 (W/m?) thi
cong suat bom vao ludi ciing giam dan. Dién
ap dau ra ciia b bién doi DC/DC giir kha 6n
dinh. Dién ap, dong dién tai diém nbi thé hién
hinh 5.
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Hinh 5. Dang séng dién dp va dong dién tai diém noi hedi
a— Co su dung loc LCL; b— Khong suwr dung loc LCL
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Hinh 6. Gia tri song hai dién ap: a — Khi co loc; b — Khi khong loc
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Hinh 7. Gia tri song hai dong dién: a — Khi co loc; b — Khi khong loc
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Dé danh gi4 anh hudng song hai ctua hé
thong PV nbi ludi, nhom tac gia xem xét hai
truong hop. Truong hop hé thong PV ndi ludi
c6 str dung loc thu dong va truong hop hé thong
PV ndi ludi khong st dung loc song hai. Vi
mdi trudng hop, tac gia tién hanh mo phong va
so sanh chi s6 THDv, THDi. Két qua thu duoc
tin hiéu séng hai dong va ép tai diém ndi ludi
trong hai truong hop dugc thé hién trén hinh
6 va hinh 7. Khi khong st dung loc LCL cac
chi s6 THDv = 330%, THDi = 241% gip rat
nhiéu 1an khi ¢6 bd loc LCL, tin hiéu dong va
ap khong du diéu kién ndi ludi.

3. KET LUAN

Mot mo hinh hé théng PV két nbi ludi
dién da dugc xay dung trén phan mém Matlab/
Simulink va thuc hién nghién ctru song hai khi
ndi ludi duge bai bao mo ta. Cac phan tir clia
hé théng PV dugc nghién ctru va trinh bay dudi
mé hinh toan hoc cu thé.

Bai bao da mo ta tdic dong giy nén
song hai ctia hé théng PV thong qua cac chi s6
THDv va THDi cla luéi dién khi két ndi cac
ngudn PV. Két qua mo phong da cho thiy song
hai lam méo song dong di¢n cua ludi dign khi
ndi ludi hé thong PV. Ngoai ra, bai bao ciing
da dé xuét s dung bd loc LCL va minh chiing
duoc tac dung va kha ning cua nd. Phan tich,
danh gia anh huong song hai cua ludi dién do
hé thdng két ndi nhiéu cip dién ap khac nhau,

nhiéu diém két ndi hon va két hop cac ngudn
nang luong tai tao khac nhau sé tiép tuc dugc
dau tu nghién cru va phat trién cac bo loc dé
nang cao chat lugng dién ning.
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