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TOM TAT

Pin quang dién (PV) dugc dung @€ bién déi dién nang tir blc xa mat trdi. Dac tinh lam viéc ctia né
phu thudc vao diéu kién moi trudng nhu nhiét do, cudng dd buc xa mat trdi va moi trudng xung
quanh. Trong qud trinh hoat déng, hé théng PV c6 thé bi che mot phan hodc toan bod do cac hién
tuong tu nhién nhu: dadm may, toa nha, bui, déng vat, cot dién, cay cdi... lam thay déi dic tinh
cobng suat phat clia né. Bai bdo nay dé xuat mot gidi thuat do tim diém phat cong suat cuc dai
(MPPT) ctia hé théng PV van hanh trong diéu kién bong che mét phan dua trén thuat toan téi uu
hoa phan t& bay dan (PSO) va mot mo hinh gom 3 modul PV loai PHM60W36 dudc st dung dé
moé phéng bang phan mém PSIM. Nghién cu tap trung vao su thay déi dac tinh lam viéc ctia hé
théng khi thay ddi cac yéu t6 nhu: mic do, vi tri che phd pin quang dién. Tinh hiéu qua cla giai
phap dé xuat khéng nhirng dugc so sanh véi phuong phéap nhiéu loan va quan séat (P&O) ma con
dugc so sanh véi cac gidi thuat téi uu trude do trong cung diéu kién van hanh. Bén canh do, mét
md hinh thuc nghiém dugc phat trién dé khao sat dap Ung clia giai phap dé xuat trong mai trudng
thuc vai bd mé phong pin quang dién Chroma-62050H cling dugc xem xét thao luan. Nhing két
qua thu dugc cho thay su vuat tréi clia gidi phap dé xudt trong viéc nang cao hiéu suat va téc do
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MPPT clia hé théng trong diéu kién van hanh phc tap.
Tukhoa: Bong che mot phan, pin quang dién, day pin ndng lugng mat trai, ddc tinh P-V

GIGI THIEU

Trong khi vdn dé 4m 1én toan cdu do st dung nang
lugng tl cdc ngudn hoéa thach phat thai khi nha kinh
dang dugc quan tdm trén toan thé gisi thi viéc cdc nha
mady ndng lugng xanh, sach, bén viing phét trién mot
cach nhanh chéng nhu ngay nay la mét tat yéu. Dién
mdt troi da, dang va sé dong gép moét phan khong nho
vao viéc duy tri 6n dinh nguén cung cdp dién do su
thiéu hut cidc ngudn nang lugng truyén thong va nhu
cdu st dung ngay mot ting cao ctia con ngudsi 2. Tuy
nhién, cdc module PV khi lam viéc véi tdng trg tai
khong thich hgp van c¢6 hiéu sudt chuyén doi thip,
mit khac, no ciing bi anh hudng khong nho béi cac
diéu kién van hanh nhu béng che mét phan. Do do,
do tim MPPT la diéu cén thiét trong mot hé théng
PV. Dién ning tao ra cia m¢t modul PV phu thudc
vao dong dién va dién ap hoat dong ctia né. Trén déc
tuyén V-1 va P-V ctia PV t6n tai duy nhit mét diém
ma & do cong suét phat dat cuc dai, diém nay thay
d6i phu thudc vao biic xa va nhiét do mdi trudng.
Nhiém vu ctia bd MPPT la xdc dinh va duy tri ché
do lam viéc hiéu qua nhit. Tuy nhién, cong sudt
dat dugc bi dao ddng 16n va dé roi vao cuc tri dia
phuong (LMPP) khi btic xa ctia cic module khong
dong déu. Vi vay, ngoai phuong phédp truyén thong la

P&O va dién dan gia ting (Incremental Conductance-
INC), gan day nhiéu giai thuét t6i uu khac cing da
dugc dé xudt d€ cai thién nhugc diém cta giai thuit
truyén thong nhu: Modified PSO (M-PSO), Bat Algo-
rithm (BA), Whale Optimization Algorithm (WOA),
Firework Algorithm (FWA), Grey Wolf Optimization
(GWO), Ant Colony Optimization (ACO), Firefly Al-
gorithm (FFA), hay su két hop gitia cac gidi thuét
v6i nhau nhu PSO-P&O, INC-FFA, FWA-P&O 313,
Hiéu sudt, tdc dd hoi ty, do phuc tap va chi phi noi
lén tinh kha thi cta giai phap. Viéc duy tri d6 chinh
xdc t6i da v6i thoi gian nho nhét trong nghién ctu
clia Ram and Rajasekar (2017)3 t6 ra hiéu qua hon
M-PSO trong nghién ctiu ctia Chao et al.*. Ngay ca
khi két hgp PSO va P&O 12 gitip giam khong gian tim
kiém nén gidm dang ké thoi gian hoi tu nhung tinh
hiéu qua khong dugc dé cap 4. Bai viét nay dé xuit
stt dung giai thuat PSO vdi su cdi tién bd loc, gisi han
d6 rong xung D va phan b6 hgp ly cac tham s6 diéu
khién déxac dinh GMPPT trong diéu kién btic xa thay
d6i khi bi bong che. Tinh hiéu qua cta giai thuit dé
xuit dugc kiém ching véi P&O truyén théng va cac
giai thuét t6i uu khéc trinh bay trong phan Két qua va
Thao luan.

Trich dan bai bao nay: Hién BV, Anh TV, H3i Q T. Téi uu diém phat céng suit cuc dai cia pin quang
dién lam viéc trong diéu kién béng che. Sci. Tech. Dev. J. - Eng. Tech.; 3(1):326-338.
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CO SO LY THUYET VA PHUONG Bang 1: Thong s§ module PV
PHAP GIAI QUYET Tén module PV PHM60W36
Pin quang dién S6 lugng cell 36
Mo hinh todn clia té€ bao quang dién dugc gidi thiéu Cong suit cuc dai 60 W
trong Hinh 1 bao gém mot diode song song véi mot Dong dién tai Pmax 333 A
ngudn dong dugc diéu khién bsi dnh sang va hai dién L
[ A N 15-18 Dién 4p tai Pmax 18V
trd noi tiép va song song la Rg, Rp .
Hai thong s6 quan trong ctia PV 13 dong ngdn mach Dong dién ngdn machIsc 3,99 A
Isc va dién ép hé mach Ve lién quan dén biéu thic B A ot et Ve 216V
tinh dong ngo ra (2), (3). Dong qua diode:
Va Hiéu suit module 14,2 %
Li=1I (ekT 71> (1)
Malgc—I;—1—Ip=0 Dién 4p cuc dai hé théng 165V
=1I=Isc—1la—Ip Kich thuéc 780 x 675 x 35 mm
Véilp = gt vaVy =V +1.Rg
g(V+I.Rg) )
sI=lc—ffe T —1}-YHs o) T
P c6 mot dién ap ngd ra cao cdn phai lién két noi tiép

bién ap hé mach

Voc="Ln (’;—5+1) (3)

Trong do:

V, - dién 4p diode (V);

V - dién ép ra ctia PV (V)

I - dong dién ra ctia PV (A).

Ip - dong qua dién tré Rp (A)

Isc - dong dién ngan mach ctia PV (A)

ching v6i nhau. Khi cdn moét dién dp cao va dong
ciing phai du 16n thi cdu hinh ndi tiép - song song
thuong dugc st dung 19,20,

Cécnghién ctiu trudc day cling chi ra ring, trong ciing
diéu kién van hanh v6i muc d6 bic xa cia cic module
la nhu nhau, dudng dic tuyén P-V val-V cia hé thong
khong thay ddi hinh dang (Hinh 2). Nhung khi mtc
d0 btic xa khong dong déu, s6 lugng MPP tang1én giy
kho khén cho viéc xdc dinh MPP toan cuc anh hudng
dén cong sudt ra ctia toan hé théng. Theo do, viéc st
dung céc gidi thuat MPPT la can thiét trong trudng
hgp nay (Hinh 3).

Iy - dong dién bao hoa ctia diode (A);

q - dién tich ctia electron (1,602.10-19C);

k - hing s6 Boltzman (1,381.10~ 3J/K);

T - nhiét d6 16p tiép xic (K);

Rg, Rp - dién tré noi tiép va song song ( W)

Hinh 2: Déc tuyén I-V va P-V ctia PV.

Hinh 1: So dé thay thé té bao quang dién.

IP i
................... -
Anh huéng ctia béng che. NE— wept |
Tu (1), (2) va (3), mét mo hinh gém 3 modul PV ¢é !
thong s6 nhu Bang 1 dugc st dung d€ mo phong va KLU VS R B
thuc nghiém. Vmppi \
Trong diéu kién vin hanh tiéu chuén (1000 W/m? 1 v

tai 25°C), thong thudng cong sudt ctia mot PV kha
nho dugc xdc dinh dya vao dudng dic tuyén I-V nhu
Hinh 2. Do d6, dé€ c6 dugc hé théng véi dong dién 16n
thi cAn méc song song cac modul PV, ngugc lai mudn

Hinh 3: Dac tuyén I-V va P-V khi bi béng che.
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B chuyén d8i DC - DC

Nhut d trinh bay trong muc Anh huéng ctia béng che,
dién 4p ctia hé théng PV tuong d6i thp so véinhu cau
ctia thiét bi dung dién. Ngoai viéc thay d6i cach lién
két PV, cac bd chuyén déi dién ap DC-DC ciing dugc
nghién ctu ting dung d€ nang cao dién ép.

Bé tdang dp Boost

Boost 1a bo bién d6i nguén DC-DC c6 dién ap dau
ra 16n hon dién 4p d4u vao. N6 chita it nhét hai
chuyén mach ban dan va it nhit mot phan tu tich lay
ndng lugng, mot tu dién, mot cudn day hodc ca hai
(Hinh 4a). Dién 4p ngd ra dugc xdc dinh theo biéu
thic (4):

v; V.
Vour = mon =T _mD (4)

- Ton+ Taff
Trong d6: D 1a ty s6 dong dién,
Top: thoi gian khéa dong,
Tozy: thoi gian khéa mé.
T=T,m+T0ff: chu k}"
V6i ngudn Boost d€ c6 dién dp ra 16n thi cong suit
vao phailén, khi d6 cong suét thu dugc phu thudc vao
cudn cam L. Hiéu sudt ctia bd ngudn Boost da dugc
chiing minh la hiéu qua va dugc st dung rong rai. Tuy
nhién, khi cong sudt vao khong du l6n do diéu kién
van hanh hodc sy c6 trén hé thong, cin giam ap thi
ngué6n nay khong thé dap tng.

Bé giam dp Buck

Ngudgc lai v6i ngudn Boost thi Buck 1a bo giam ép hiéu
qua dugc thiét ké nhu b chuyén déi step up va giong
bo Boost converter, st dung hai khéa chuyén mach
nhu Hinh 4b. Dién ap ngd ra ctia ngudn Buck dugc
tinh theo biéu thtc (5).

Vour = Loy Vin=D.V,, (5)

on+T,pp
Véi dién 4p thu dugc thdp hon ngo vao nén cong suit

ra rdt 16n so v6i cdng suét cung cdp. N6 pht hgp cho
cdc truong hgp gidm ap ngudn DC véi tén hao cong
sudt thap.

Phuong phap giai quyét

PSO la thuét todn dugc phat trién bdi Eberhart va
Kennedy nam 1995. Day la ky thuat tinh todn tim ra
vi tri t6i tu cho mot ca thé dya vao hanh vi va kinh
nghiém ctia s& ddng?!. Trong d6, mdi c4 thé dugc dic
trung boi thong s6 vi tri “x;” va t6c d6 “v;”. Do d6, vi
tri sau méi lan tim kiém bi thay déi va phu thudc vao
t6c d6 cing nhu vi tri truc d6 theo biéu thic (6):
x{-"H :xf-i-\/fH (6)

Trong qua trinh tim kiém ludn ton tai nhiing vi tri tot
nhat ma méi ca thé da xdc dinh Py, ; va vi tri t6t nhat
ctia dam dong Gy, ;. Do d6, téc do ctia mai ca thé bi

anh huong béi ddm dong va dugc xac dinh theo biéu
thuc (7).
vi_@rl

= wik + o171 (Poesti — X&) + 272(Ghesr —

&) ()
Trong d6: cj, c; la céc hing s6 gia t6c cd thé va xa hoi
r1, rp 12 hai s6 ngdu nhién phan bé diéu trong khoang
[0,1].

k: s6 1an ldp

w;: trong s6 quan tinh xac dinh theo (8)
wi=0,9—0,8 L (8)

iter: s0 1an lap

max_iter: s6 1an ldp t6i da

Dé ép dung PSO vao viéc do tim GMPPT thix =D va
v = DD trong (7) v6i D dugc phan b déu tu [0,2 +
0,8] trong gi6i han diéu khién ctia mach Boost.

Luu d6 giai thuat PSO dugc trinh bay nhu Hinh 5 c6
cdc tham s6 trong Bang 2 dung dé€ xac dinh ty s6 D
t6t nhit cho cd thé (P, ) va toan cuc (Gy, ) dua vao
diéu kién hoi tu ctia ham muc tiéu (9).

Py =p(d) )

Mic du gidm w, ¢j, ¢, trong (7) c6 thé lam ting thoi
gian xt ly nhung cting véi viéc giéi han d¢ rong xung
|AD|<Dg (Dp=0,15 - d€ dam bao khong bo qua bét
ct diém cuc tri ndo) va phan bé vi tri cho céc ca thé
D€[0,2+-0,8] d€ moi diém trén dic tuyén P-V déu
dugc xem xét sé tranh dugc LMPP khi budc nhay
khong qud 16n, gia ting xac sudt tim dugc GMPPT.
Hon nita, viéc cht dong diing 14y mau khi hai thong
s6 dong dién va dién dp dat cac sai s6 gidi han 1a su cai
tién bo loc gitp ting téc do hoi ty, thé hién vu diém
ndi bat so véi cic gidi phép trude day.

l l
YV Y
= =

Vi= s I =1

(10)

l

Bang 2: Tham sé cua giai thuat PSO

Thudc tinh PSO Gid tri
Kich c& ctia bdy dan (n) 4

S6 1an lap cuc dai (kjpgx) 100

Hang s6 gia t6c ¢y; ¢z 0,1; 0,5
Trong s6 quan tinh w; 0,07

Hé s6 ngau nhién ry, 1o [01]

Chu ky tinh toan 2*107(s)
S8 lugng mau 350

Dé danh gid tinh khach quan vé hiéu qua caa PSO da
dé xuat trong muc Phuong phdp gidi quyét, phuong
phép P&O dugc dung d€ mé phong nham so sanh két
qua thu dugc trong cling diéu kién vén hanh. P&O la
gidi thuét truyén thong c6 uu diém: chi phi thép, thuc
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Y Y'Y
+ L b "i’nu‘r
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v PWM
IN CONTROL SWITCH q— LOAD
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+
PWH D ¢ § LOAD
CONTROL T

Hinh 4: B6 chuyén déi: a. Boost va b. Buck.

hién don gian, it bao tri va gidm sat. Luu d6 giai thuat
P&O dugc trinh bay trong Hinh 6 v6i thong s6 nhiéu
loan DV @€ quan sét DP nhu sau:

o Néu AP>0 va AV>0 hoic AP<0 va AV<0 thi
can tang dién 4p d€ dat diém MPP

o Néu AP>0 va AV<0 hoic AP<0 va AV>0 thi
cn gidm dién ap d€ dat diém MPP.

KET QUA VA THAO LUAN

Mé phéng biang phan mém PSIM

Cac nghién ciiu trudc day da chi ra ring, hinh dang
dic tuyén P-V mic song song khong bi anh hudng boi
diéu kién van hanh. Do d4, cdu hinh mic ndi tiép
dugc dé xudt dé khao st ting véi cac trudng hgp (TH)
trong Bang 3.

T két qua md phong bang phan mém vé mdi quan
hé gitta cac dai lugng dong dién, dién 4p va cong suit
ctia hé théng PV khi stt dung hai giai thuat P&O va
PSO dé xac dinh MPPT cho théy:

Bang 3: Cac truong hop nghién ciu PV

TH Cuong do¢ biic xa trén cac modul
(W/m?)

1 1000-1000-1000

2 1000-700-500

3 800-300-200

4 800-400-200

« Khi khong c6 bong che, dudng cong dic tuyén
I-V va P-V clia hé thong c6 dang nhu Hinh 2,
chi c6 mot MPP duy nhét. Khi d6 két qua tim
kiém béng ca hai giai thut déu xdc dinh chinh
xac dugc MPPT nhu nhau trong khoang 185W
(Hinh 7).

« Khi c6 bong che, duong cong dic tuyén cia PV
bi thay ddi phu thudc vao s6 lugng modul bi
béng che va c6 dang nhu Hinh 3. Két qua trong
Hinh 7 va Hinh 8 da cho thdy PSO ludn tim
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dugc gin dung gid tri GMPP hon so v6i P&O
trong cling diéu kién vén hanh.

o Khi thay d6i trat ty ctia cic modul trong Bang 3
thi két qua thu dugc khong bi thay déi.

Thuc nghiém trén mé hinh

Dé khao sat dap tng ctia gidi thuat véi mo hinh dé
xudt, bo mo6 phong pin quang dién Chroma 62050H
dugc dung thay cho cic tdim PV. N6 ¢6 vu diém la c6
thé tly chinh thong s6 ctia tim pin v6i nhiéu diéu kién
khéc nhau nhu muc d¢ btc xa, nhiét d9, hién tugng
béng che,... dong thoi c¢é thé ghi lai di liéu va kiém
tra hiéu sudt cua giai thudt MPPT. Tt ca di liéu déu
c6 thé gidm sat trén mdy tinh thong qua phdn mém
giao tiép Chroma Array Simulation.

Cac trudng hgp khao sat dé xudt trong Bang 3 ciing
dugc thyc nghiém tuong tu trén mé hinh trong ciing
diéu kién van hanh véi so d6 khoi dugc trinh bay
trong Hinh 9.

Két qua thuc nghiém bing mo6 hinh thé hién trong
cac Hinh 10, 11 va 12 ciing cho thdy: ¢ diéu kién vin
hanh tiéu chu4n va khi cdc modul nhin dugc biic xa
nhu nhau thi hé théng cling chi c6 m¢t MPP. Do d6,
ca hai giai thuat déu xac dinh tuong déi chinh xac gid
tri cong sudt ngod ra & muc 97,69% va 98,19% tuong
ung v6i P&O va PSO so véi cdng sudt cuc dai ctia hé
théng.

Nhung khi xuét hién bong che, cic modul nhan dugc
muic d¢ biic xa khéng dong déu, hai giai thuat cho két
qua khéc nhau trong cuing diéu kién van hanh. Cuy thé,
PSO ludn xdc dinh diing GMPP trong moi trudng hop
con P&O kém chinh xéc hon khi bi bay vao LMPP
nhu trong Hinh 10 va 12.

Céc s6 liéu thu dugc tit mé phong bang PSIM va thuc
nghiém trén mo hinh dugc thdng ké va so sanh trong
Bang 4 cho thiy: giai thuat PSO dé xuit ludn c6 hiéu
sudt 16n hon so v6i phuong phap truyén thong. Bén
canh d6, viéc m6 phong véi 5 modul PV ciing dugc
thuc hién d€ so sanh do chinh xdc, hiéu suit va t6c
dod hoi tu cta gidi thuit dé xudt véi cac thudt toan
t6i vu khdc. Biic xa trén cdc modul dugc diéu khién
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Khai tao méang
thong sb biy dan

D=Dm_ax Dmax= Dl

Do Vi, Iin

“| TinhV .1, [

Xuit D, Gpes dén
bo chuyén déi

Lan lap tiép
theo k=k+1

Hinh 5: Luu d6 giai thuat PSO dé xuat
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P(K)=V(k).I(k)
AP=P(k)-P(k-1)

100

V(k-1)=V(k)

P(k-1)=P(k)

Hinh 6: Luu dé giai thuat P&O.

. i ]
; MPPT THI ding PSO vi PEO |
; : Measure @
: Time 21176471e-001
; Ppot 1.85359568+002
"""""""""""""""" T | epo2 6 2179948e+001
Pp302 1.03827468+002
MPPT TH2 ding PSO
MPPT THZ ding P&O
02 0.4 0.6
Time (s)

Hinh 7: MPPT trong TH1va TH2.
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Pea2 Prot Ppsc2 Prascd

Measure E
""""""""""" Time 2.0390244e-001
Ppo3 4.8014485e+001

Ppo4 4.8014500e+001

M . MPPT TH4 dine PSO

I .
MPPT THS dimz PSO

u,_,_ ding

MPPT ding P&O TH3 va TH4

Ppsod

08 0.8

Time (s)

Hinh 8: MPPT trong TH3 va TH4.

----------IE{

Két noivdi

Hinh 9: So d6 két nGi mé hinh thuc nghiém.

thay d6i ngdu nhién trong qua trinh mé phong. Khi
thay ddi trat ty cdc modul bi bong che khéng lam anh
hudéng dén dic tuyén P-V va gid tri GMPP clia hé
théng (Hinh 13). N6 cing cho théy ring t6c do hoi
tu cta PSO ludn 16n hon cac gidi thuét t6i uu khac
(0,08s) v&i miic hiéu suit cao (554,78/556 = 0,9978)
(Hinh 14), trong khi P&O bi roi vao LMPP khi btic
xa thay déi lién tuc

Nhiing thong s6 trong Bang 5 cho thdy ring: véi cac
thuat todn t6i uu dya trén nén tang by dan c6 chung
mot nhuge diém 1a téc do ddp ung chidm. Bén canh
d6, s6 lugng cé thé han ché sé khong chic chan dam
bao moi lic déu cho két qua chinh xdc. Nhung véi

viéc chon wj, ¢; va ¢ hgp ly thi vin dé dinh vi dugc
GMPP bang PSO ¢6 xdc sudt rit I16n. Diéu nay dugc
thé hién trong Hinh 14, tai nhiing thdi diém ban dau
0s, 0,25 va 0,4s mic du céc ca thé chua c6 vi tri t6t nhat
(Gpesr) nhung véi su diéu chinh thong s6 bay dan tich
cuyc dd gidam dang ké thoi gian va khong gian tim kiém.
Nhu véy, cho dén hién tai, v6i cac vi du mo phong trén
hé théng modul PV thi PSO chic chin sé tim dugc
GMPP. N6 ciing cho thdy tinh linh hoat va hiéu qua

clia gidi phap dé xuét.
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Bang 4: So sanh két qua mé phéng va thuc nghiém.

Thong ké theo cong suét (W)

TH Két qua mo6 phong Két qua thuc nghiém
Pmax P&O (W) PSO Pmax P&O (W) PSO
(W) (W) (W) (W)
1 190,07 185,36 185,35 182,6 178,4 179,3
2 106,51 62,18 103,83 108,2 94,49 107,9
3 51,05 48,01 50,39 48,53 48,43 48,23
4 55,79 48,01 54,96 55,04 48,23 55,03

Thong ké theo phan tram (%)

TH Két qua m6 phong Két qua thuc nghiém
P&O (%) PSO (%) P&O (%) PSO (%)
1 97,522 97,516 97,699 98,193
2 58,379 97,483 87,329 99,723
3 94,045 98,707 99,794 99,382
4 86,055 98,510 87,627 99,982

Bang 5: So sanh cac giai thuat téi uu '#

Giai thuat GMPPT Do phiic tap T6c do hoi tu (s) Hiéu suit (%)
PSO dé xuit - 0,08 99,78
L_PSO? Thip 0,35 99,99
M-PSO* Trung binh 1,3 98,92
ACO® Thép 1,1 100
BA® Thép 1,3 99,98
FFA” Trung binh 1,3 99,8
FWA$ Thip - -
GwWO’ Cao - 99,92
WHA 10 Trung binh 4,6 99,99
INC-FFA !! Trung binh 0,38 99,99
FWA-P&O 2 Trung binh - -
PSO-P&O 3 Trung binh 0,9 -
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Hinh 11: K&t qua thuc nghiém trong TH3.

KET LUAN .

M0 hinh thi nghiém dugc xay dung trén nén PSIM
va kiém chiing thyc nghiém bang Chroma 62050H
nhdm nghién ctiu anh hudng cta béng che mot phan
dén dic tinh lam viéc cta hé théng PV va hiéu qua
ctia giai thuat PSO trong viéc xac dinh GMPP. Véi két
qua thu dugc ké trén, nghién ctiu da chi ra rang.

« Trong diéu kién lam viéc binh thuong, viéc xdc
dinh MPPT bang PSO va P&O la nhu nhau.

Khi c6 bong che, s6 dinh MPP tang lén khién
cho viéc xdc dinh GMPP phc tap, gidi thuét
PSO dé xuét thé hién tinh hiéu qua vugt troi
khi luén bam sat GMPPT, kha nang hoat dong
kha 6n dinh va linh hoat trong qué trinh moé
phong cting nhu thuc nghiém. Trong khi do,
giai thudt P&O kém 6n dinh hon va bi by vao
LMPP. Diéu nay cho thdy PSO c¢ thé dép tng
t6t trong viéc bam sit MPP trong nhiing diéu
kién van hanh phic tap.

biéu nay la do chi c6 mot diém MPP duy nhit  Két qua nghién ctiu md ra nhiing hudng nghién citu
khi btic xa trén cac modul PV dong bd. mdinhu: cai tién, @ing dung PSO vao nhiing cdu hinh
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PV phiic tap hon d€ ning cao hiéu qua cta hé théng;
néng cao téc d6 do tim MPP ctia giai thuat d€ tranh
lang phi dién ning; thiét ké cac mach DC-DC cong
sudt I6n dap ung nhu ciu nghich luu hoa luéi cta hé
théng PV.

DANH MUC CAC TU VIET TAT

ACO: t6i uu dan kién - Ant Colony Optimization
BA: thuit todn con dai - Bat Algorithm

DC-DC: b) bién d6i dién ép mot chiéu

FFA: thuat todn dom dom - Firefly Algorithm

FWA: thuit toan phdo hoa - Firework Algorithm
GMPP: diém phat cong suit cuc dai toan cuc - Global
Maximum Power Point

GMPPT: theo doi diém phét cong sudt cuc dai toan
cuc - Global Maximum Power Point Tracking
GWO: thuit todn t4i vu hda bay s6i xdm - Grey Wolf
Optimization

INC: phuong phép dién dan gia tang - Incremental
Conductance

LMPP: diém phét cong suét cuc dai dia phuong - Lo-
cal Maximum Power Point

MPP: diém phit céng sudt cuc dai - Maximum Power
Point

MPPT: theo doi diém phat cdng suit cuc dai - Maxi-
mum Power Point Tracking

M-PSO: thuat todn t6i uu hoéa bdy dan hiéu chinh -
Modified PSO

P&O: thuét todn nhiéu loan va quan sat - Perturb and
Observe

PGS: hé thong nha méy dién mit trdi - Photovoltaic
Generation System

PSC: diéu kién bong che mot phén - Partially Shaded
Condition

PSO: thuit toan tdi uu hoa bay dan - Particle Swarm
Optimization

PV: pin quang dién - Photovoltaic

WOA: thuit todn ca voi - Whale Optimization Algo-
rithm

XUNG POT LG ICH

Nhém tac gia xin cam doan rang khong c6 bt ky xung
dot 1¢i ich nao trong cong bd bai bao.

DONG GOP CUA TAC GIA

Bui Van Hién tham gia vao viéc dua ra y tudng bai
viét, thu thap di liéu va xay dung gidi thuit cho ndi
dung bai viét.

Truong Viét Anh tham gia vao viéc thiét ké, x4y dung
mach diéu khién cho mé hinh thuc nghiém, kiém tra

cac thong s6 thuc nghiém va hiéu chinh hinh thtc
tong quan bai viét.

Quiéch Thanh Hai tham gia qud trinh thyc nghiém,
md phong so sanh va dua ra két luan, giai thich cac
di liéu va thong s6 ky thuét ciing nhu hiéu chinh néi
dung bai viét.
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Optimization of the maximum power point of photovoltaic
working under partial shading conditions

Hien Bui Van', Anh Truong Viet?*, Hai Quach Thanh3

R

ABSTRACT

Photovoltaic is used to convert electricity from solar radiation. The working characteristics of pho-
tovoltaic depend on environmental conditions such as temperature, solar radiation intensity, and
Use your smartphone to scan this the surrounding environment. During operation, the photovoltaic generation system (PGS) can be
QR code and download this article partially or completely shaded due to natural phenomena such as clouds, buildings, dust, animals,
electric pillars, trees ... these are changing the characteristics of the system's power output of PV.
This paper proposes a maximum power point tracking algorithm for PGS operating under partially
shaded condition (PSC) based on Particle Swarm Optimization (PSO) method, and a configuration
comprises of three PV modules type PHM60W36 is used to simulate using PSIM software. The study
focused on changing the working characteristics of the photovoltaic system when changing factors
such as level, location of the photovoltaic module are shaded. The effectiveness of the proposed
method is not only compared with the traditional Perturb and Observe (P&0O) method but also
compared with those proposed previously under the same operating conditions. In addition, an
experimental model was developed to investigate the response of the proposed solution in the
real environment with the Chroma-62050H simulator. The results show the superiority of the pro-
posed solution in improving the performance MPPT and convergence speed of the system under
complex operating conditions.

Key words: partial shading, photovoltaic (PV) cell, solar array, P-V characteristic
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