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Tém tat - Cac phuwong phap do tim diém céng suat cuwc dai
(Maximum Power Point Tracking - MPPT) dwoc st dung trong cac
hé thong pin nang Iwomg mat troi (Photovoltaic - PV) dé tbi da hoa
cong suat dau ra clia hé thdng PV khi didu kién blrc xa mét troi va
nhiét do thay di. Cac phuong phap MPPT c6 thé dwoc phan thanh
hai loai: Nhém cac phwong phap thong thwdong, nhw phwong phap
Nhidu loan va Quan sat (Perturbation and Observation - P&O),
phwong phap Dién dan tdng dan (Incremental Conductance - INC);
Va nhém phuwong phap nang cao, nhw phwong phap MPPT dya trén
logic mé& (Fuzzy Logic - FL). Bai bao nay trinh bay két qua nghién
ctru (rng dung cac phwong phap MPPT dé phan tich, m6 phéng va
danh gia mét hé théng cung cap dién PV trong cac diéu kién moi
trwdng khac nhau. Céc két qua mé phdng bang MATLAB/ Simulink
nhan dwoc, cho thay hiéu suat tinh va déng clia bo diéu khién MPPT
Fuzzy tét hon nhidu so v&i cac phuong phap thong thuwong.

T khoéa - Pin quang dién; MPPT; P&O; INC; Fuzzy Logic

1. Pat vin dé

Nang lugng tai tao dang dong mot vai tro quan trong
trong viéc san xuat dién nang. Cac ngudn ning luong tai tao
khac nhau nhu nang lwong mat troi, nang lugng gioé, da dugc
khai thac cho viéc tao ra nang lugng dién. Trong d6, nang
lwong mat troi hién 1a mot sy lya chon tiém ndng vi nd 1a
ngudn nang lugng san c6 va sach [1]. Nang luong mat troi
duoc chuyén dbi tryc tiép thanh dién ning bang moddun pin
quang dién mit troi (PV). Cac modun PV c6 diém cong suét
cuc dai (MPP — Maximum Power Point) twong (g véi diéu
kién xung quanh nhu blrc xa mat trdi, nhiét d¢ cia cac moé
dun PV, dién tich t& bao va tai. D& modun PV tao ra dugc
cong suét cuc dai, cac phuong phap bam diém cong suat cuc
dai (MPPT) luén dugc quan tam nghién ctru tng dung trong
ca hé thong PV doc lap va hé théng két ndi ludi [2].

Céc thuat toan MPPT c6 thé duoc phén loai thanh céc
thuat toan gian tiép va cac thuat toan tryuc tiép. Cac phuong
phap gian tiép, nhu phuwong phap ho- mach (open- circuit)
va ngan-mach (short-circuit), luén yéu cau by diéu khién
phai c6 thong tin vé cac dac diém cua mang PV hodc dya
trén cac quan hé toan hoc von khong thé hién dugc tat ca
cac diéu kién moi truong. Do d6, cac thuat toan nay khong
thé theo ddi chinh xdc MPP cua mang PV & moi day nhiét
d6 va birc xa mat troi [3]. Hon nira, viéc sir dung cac thong
sb nhiét do va birc xa lam tham s diéu khién ¢6 nhiéu han
ché, vi @ do cac thong sé nay doi hoi cac thiét bi cam bién
dit tién va phai duoc tich hop trong toan b mang PV [4].

Trong khi d6, cac phuong phap MPPT truc tiép hoat
dong dugc dudi moi dicu kién thoi tiét. Céc thuat toan truc
tiép dugc su dung phé bién hién nay: Thuat todn Nhiéu loan

Abstract - Maximum power point tracking (MPPT) techniques are
widely used in most of photovoltaic (PV) systems to optimize the
PV system’s output power which depends on ambient conditions,
i.e. solar radiance and PV arrays’ temperature. In general, MPPT
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intelligence algorithms, such as Fuzzy Logic (FL). In this paper, a
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va Quan sat (P&O) va thuat toan Dién dan gia tang (INC).
Céc thuat toan nay don gian, ap dung dé dang nhung khong
bam dugc diém MPP khi birc xa thay d6i nhanh va dao dong
cong suat quanh diém MPP khi biic xa 6n dinh [2], [5], [6].
Ngoai ra, cac phuong phap MPPT thong minh, dya trén logic
md (FL) hodac mang noron nhan tao (Artificial Nearal
Networks (ANN)) ciing da duogc ap dung. Tuy nhién, cac
thuat toan nay phtrc tap hon so véi cac thuat toan MPPT
thong thuong von don gian va co chi phi thp [7], [8].

Bai bao nay trinh bay két qua khao sat cac dic tinh cia
PV va nghién ciru ing dung thuat toan diéu khién MPPT
dya trén Fuzzy Logic cho hé thdng PV nhim khic phuc
nhitng nhuoc diém khi str dung céc thuat toan pho bién nhur
thuét toan P&O va thuét toan INC.

2. Cac dic tinh cta pin nang lwong mat troi

Céc té bao PV déu c6 chung mot dac diém la dién ap,
dong dién, cong suat phat ra kha nhé nén khong dugc sir
dung dudi dang don lé trong nhimng (ng dung thuc té. Cac
nha san xuat thuong td hop ndi tiép Ns té bao PV thanh mot
chudi, va t6 hop song song Np chudi trong mdi san phdm
(tam pin PV — PV panel) dugc thuong mai héa dé tao ra
ngudn pin c6 cong suat 16n hon. Phuong trinh (1) mo ta
toan hoc cho cdu trac ghép cua tim pin PV ciing tuong tu
nhur cdu tric cta mot té bao PV [9], [10].

V., +1,,R V., +1,,R
., =1.—1 exp(wj_l}_w 1)
PV ph OI: nv, R)

Véi, lpy va Vpy 1a dong dién ngd ra va dién ap ngo ra tuong
ung cua tam pin PV; lp 1a dong dién bao hoa ngugc cua
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diode twong dwong trong md hinh mach dién trong duong
ctia tam pin PV; Rs va Rp 1a dién trd ndi tiép tuong duong
va dién tr¢ song song tuong duong trong md hinh mach
dién tuong duong, cua tam pin PV; Vi 1a dién ap nhiét
tuong duong cta tam pin PV.
Cong suat tie thoi phat ra tir tim pin PV duoc xac dinh
theo cong thuc:
P=1xV (2)

v6i quan h¢ dong dién (1) va dién ap (V) trong phuong trinh
(1), duong dac tinh | -V va P — V cta tam pin PV dugc xac
dinh nhu trong Hinh 1.

'y Binh dudng dic tinh P-V

Pue V[PI;——/

biem ngan mach Pudng djc tinh P-V
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Biém ho mach
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i

(Vo 0) V
Hinh 1. Ddc tinh | -V va dic tinh P -V cia tam PV

Ta thay, dudng dic tinh xac dinh ba diém dac biét 1a
diém ngan mach, diém ho mach va diém cong suat cyc dai
(MPP). Cac dlem dac biét nay s& dugc dac trung boi gia tri
dong dién ngan mach ctia mdi tim pin (lsc), thong sb tai
MPP ciia mdi tim pin (dién ap Vep, dong dién lypep Va
cong sudt Pvpp) va dién 4p hé mach ciia mdi tim pin (Voc).

3. B§ bam diém cong suit cwe dai MPPT

Diém MPP xac dinh trén dudng dic tinh lpy — Vey VA
Ppv — Vpy ludn thay d6i dudi diéu kién birc xa va nhiét do
thay doi. Tl d6 ta thdy, c6 su dich chuyén ciia diém MPP
khi birc xa mét troi hoac nhiét d¢ lam viéc cua tam pin thay
d6i. Ngoai ra, khi mang pin PV dugc ndi truc tiép vai tai
(hay con goi 1 hé thdng ghép truc tiép), diém hoat dong
ctia hé thong sé 1a giao diém ciia dudng dic tuyén ciia mang
pin PV va déc tuyén tai. Nhu vay, ‘trong mot he thdng ghép
truc tiép, mang PV phai dugc thlet ké qua kho (oversized)
dé dam bao rang co thé cung cap dugc cong suit yéu cau
cho tai. Pidu nay din dén hé théng pin PV duoc xay dung
s& ¢6 chi phi dit d6 hon.

Dé khic phuc vén dé nay, mét bo bién d6i dién tur cong
suat, dugc goi 1a bd bam diém cong suat cuc dai MPPT
duoc sir dung dé duy tri diém hoat dong cua mang pin PV
tai diém MPP. B6 MPPT thyc hién diéu nay bang cach,
didu khién dién 4p hodc dong dién ciia mang pin PV doc
lap v6i tai. Néu dwoc diéu khién dung cach boi mot thuat
toan MPPT phu hop thi bg MPPT c6 thé dinh vi va bam
duoc diém MPP ciia mang pin PV.

Tuy vao ung dung trong thuc té, co hai loai mach
chuyen d6i nang lwong mot chiéu DC/DC thudng duoc st
dung d 1am bo MPPT: Mach ting ap (Boost converter) va
mach giam ap (Buck converter). Trong bai bao nay, bo bién
d6i Boost dugc chon dé khao sat.

4. Cac thuit toan diéu khién MPPT

Thuc té da c6 rat nhiéu thuat toan MPPT duoc dé xuét,
trong d6 hai thuat toan dugc st dung pho bién cI~10 b0 dicu
khién MPPT thong thuong do6 la thudt toan Nhiéu loan va

Quan sat (P&O) va thuat toan Dién dan gia ting (INC).
Hién nay, hai thuat toan nay dugc sir dung nhiéu trong cac
b6 bién d6i MPPT thuong mai. Ngoai ra, thudt toan MPPT
dua trén logic mo cling dang nhan dugc nhiéu sy quan tam
trong céc nghién ctru vé dién tir cong suét.

4.1. Thudt todn Nhiéu loan va Quan sdt (P&O)

Dang co ban nhét cua thuat toan P&O hoat dong nhu
sau: Gia sir ring mang pin PV dang hoat dong tai diém A
nao do trén duong dic tuyén Ppy — Vpy, rit xa diém MPP.
Diém A c6 thé nam ¢ phia trai hodc phia phai cta diém
MPP. Trong thuat toan P&O, mot lugng nhiéu loan nho cua
dién ap duoc ap dung. Pién 4p hoat dong ciia mang pin PV
dugc 1am nhiéu loan bang cach thay d6i mot luong nho AV
va két qua cong suat dau ra mang pin thay d6i mot luong
do duoc 1a AP. Néu AP> 0 thi sy nhiéu loan cua dién ap
hoat dong cua mang pin PV da dua diém hoat dong cua nd
tién gan hon t6i diém MPP [2], [5]. Nhu vay, dién ap nhidu
loan tiép theo s& cing hudng (cung dau voi gid tri nhiéu
loan trudc do) va dua diém hoat dong dén gan diém MPP
hon nita. Néu AP< 0, diém hoat dong da tién ra xa khoi
diém MPP, va diu cua dién 4p nhiéu loan can duge dao lai
dé dua diém hoat dong tién vé diém MPP. Thuét toan dao
dong quanh diém MPP khi di vao ché do xac 1ap. Do 1on
ctia dién ap nhiu loan dwoc duy tri rat nho dé giir cho dao
dong dién 4p nho. Thuat toan P&O cé thé duoc biéu dién
bang luu d6 thuat toan trong Hinh 2.

'

bo
lev[n], VevIn]

!

Pev[n] = Vey[n].lpy[n]
AP = Ppy[n] -
AV = Vpy[n] -

Pev[n-1]
Vev[n-1]

Tang dién ap Giam dién ap Giam dién ap Tang dién ap
PV PV PV 2%

l l l J
l

Pey[n-1]= Pey[n]
Vev[n-1]= Vey[n]

l
Hinh 2. Thudt todn P&O

_ Nhing vu diém cua thut toan P&O 1a don gian va

dé dang thyc hién nén dang duoc st dur,lg pho bién.

Tuy nhién, thuat toan P&O c6 nhirng han che la lam giam

hie::u suat cua bd MPPT. Thuat toan P&O khong bam dugc

diém MPP trong sudt qua trinh buc xa mat trdi mét cach
dot ngot.

4.2. Thudt todn Pién dén gia ting (INC)

Thuét toan INC ¢ duoc bang cach ldy dao ham cong

suat ngd ra theo dién ap [5], [6] va dugc mo ta trong cong
thue (3):
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dp _dvh =1 vd—I (3)

v dv dv

Vi dpP =1 vd—'~|+v Al , nén néu diém hoat
av dv

dong ctia mang pin PV dao dQng quanh diém MPP, mét tap
cac bat phuong trinh dugc dan ra tir phwong trinh (3) sé& chi
ra dién ap hoat dong 16n hon hay nhé hon dién ap MPP.
Cac mbi quan hé nay dugc thé hién trong cac biéu thirc sau:

Al

a1 tai diém MPP (4)
AV V
Al |
—— > —— bén trai diém MPP (5)
AV \Y
Al |
— < —— bén phai diém MPP (6)
AV \Y

Hinh 3 moé ta luu db thut toan INC. Gia tri hién tai (thoi
diém n) va gié tri trude do6 (thoi diém n — 1) cua dong dién
va dién ap ctia mang pin PV duoc sir dung dé tinh d6 bién
thlen cua dién ap (AV) va dong dién (Al). Néu AV = 0 va

=0, nhu vay la diéu kién moi truong khong thay dbi va
bQ MPPT tlep tuc hoat dong tai diém MPP. Néu AV = 0 va
Al > 0, nhu vay birc xa mat troi da tang 1€n, lam ting dién
ap tai diém MPP. Diéu nay yéu cau bd MPPT can phai ting
dién ap hoat dong ciia mang pin PV dé bam theo diém
MPP. Nguoc lai, néu Al< 0 tic 13 birc xa mat troi da giam
xudng, lam giam dién 4p MPP va yéu cau bo MPPT can
phai giam dién ap hoat dong cua mang pin PV.

Tuy nhién, thyc té cac sai s6 do dac va dinh luong, diéu

Al 1 . .
kién — = —— rat kho xay ra. Do d6, dudi diéu kién moi
AV \%

treong 6n dinh, h¢ thong PV ‘Vﬁn dao dong quanh diém
MPP. Hon nira, rat kho d¢ di€u chinh dién ap Veyv ding
bang Vwpee khi str dung mot gia tri nhiéu loan khong doi.

)

bo
lev[n], Vevn]

I

Al = lpy[n] = lpv[n-1]
AV = Vpy[n] - Vey[n-1]

Tang dién ap
Vey

l l | I
l

Giam dién ap

Giam dién ap
Vey

PV

Tang dién ap
PV

Pev[n-1] = Pev[n]
Vev[n-1]= Vpy[n]

Hinh 3. Luu d6 thudt toan INC

4.3. Thudt toan MPPT dwa trén FL

FL 1a mot trong nhitng phuong phap diéu khién thong
minh va dang duoc Ung dung trong nhiéu linh vue didu
khién hién nay. B6 diéu khién Fuzzy ¢6 kha nang tiép nhan
va xu 1y thong tin phire tap, khong 6n dinh, stra chira 16i va
dua ra cac giai phap t01 vu cho d6i twong diéu khién lam
viéc tot hon. FL cung cdp mot phuong thirc suy dién c6 thé
bét chudc kha nang suy ludn ctia con ngudi dé ap dung vao
céc hé théng co so tri thic.

C6 ba giai doan trong thudt toan diéu khién FL duoc thé
hién thong qua Hinh 4, cu thé 1a mo hoa, phwong phép suy
luan va giai mo [7], [8].

Hé quy tic
(Rules)

Phuong phap suy luan
(Inference)

AP = Gidi mo AD

(Defuzzification)

Mo hoa
(Fuzzification)

AV =

Hinh 4. Céu tric co ban bé diéu khién mo

4.3.1. Mo hoa

La viéc 1am cho n6 ¢6 thé bién doi céc bién thuc thanh
cac bién mo. Dién ap va dong dién thyc t€ cia mang PV co
thé dugc do lién tuc va co thé tinh dugc cong suat. Cac bién
dau Vég cua bd diéu khién FL dugc dé xuat 1a AP va AV.
Cac bién nay dugc xac dinh nhu sau:

AP = P[k]-P[k-1] @)

AV =V[k]-VIK] (8)

Trong d6, P[K], V[K] twong tmg 1 su thay ddi cong suat
va dién ap cua mang PV tai thoi diém k.

Bo thong sé ngd vao duge md ta bang tap {NB, NM,
NS, ZE, PS, PM, PB}, trong d6 NB la giam lon, NM la
giam trung binh, NS 1a gidm nho, ZE la khong tang khong
giam, PS 1a tdng nho, PM Ia tang trung binh, PB 1a tang
16n. Gia tri duoc tap md dwoc thé hién ¢ Hinh 5.

H(AP)

1“ NB NM NS ZE PS PM PB
05
AP
0L T : : T —
-1,75 -1-0875 -05 0 05 0,875 1 1,75
(a) Mo hoa AP
H(AV)
NB NM NS ZE PS PM PB

03 04 06

06 04 03 02 01 0 01 02
(b) Mo héa N
Hinh 5. Gid tri tdp mo ciia 2 ngé vao

4.3.2. Phuwong phap suy ludgn
Ta c6 quan h¢ gilra dién ap ngd ra va dién ap ngd vao
cua bd bién d6i Boost DC — DC nhu sau:
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\/in VPV

Va =5 =10 ©

Vi Vour duge gitr khong ddi nén Vig & ty 18 nghich vai
d6 rong xung D.

Dya vao dudng dic tinh P-V clia tim pin PV & Hinh 6
¢6 thé suy ludn ra quy luat diéu khién mo. bic tinh cua tam
pin dugc chia lam 9 ving [8]. Dya vao mdi quan hé giira
sai léch dién ap va sai 1énh cong suét, tip mo hoa cua cac
gi4 tri ngd vao va ngd ra, bo dicu khién mo dugc thiét ké
dya trén hé quy tic diéu khién dugc xac dinh nhu trong
Hinh 7 [8].

x10*

Vung 5

\Vung 3,7

Ving 1,9

Cong suit (W)
N

FL véi céc thuat toan dleu khién MPPT thong dung P&O,
INC, nhom tac gia tién hanh mo phong biang phan mém
MATLAB/SIMULINK.

He¢ théng PVdugc sir dung mé phong & day 1a mé hinh
“Average Model of a 100-kW Grid-Connected PV Array”
trong MATLAB/SIMULINK dugc thiét 1ap véi cong suét
dau ra 1a 100,7kW, dién ap ho mach 12 64,2 V va bao gom
66 chudi méic song song, mdi chudi gdm 5 tam PV mic ndi
tiép. Cac diéu kién mo phong va ciu hinh hé thdng duoc
néu trong Bang 1. Birc xa mit troi trong kich ban mo phong
dugc lap trinh dé thay d6i nhanh chong nhu trong Hinh 9.
Sy thay doi nhanh cua birc xa c6 thé duoc gy ra boi cac
hiéu g che thoang qua do may, cdy cdi. Qua dé cho ta
thdy duoc dap tmg cuia cac thuat toan MPPT dbi voi nhimng
diéu kién méi truong.

Mo phong véi cac gia thiét birc xa thay d6i nhu Hinh 9
v6i nhiét d6 khong ddi, & muc 25°C. Trong gia thiét birc xa
nay duoc chia ra cac kich ban nhu sau:

- Kich ban 1: Birc xa ting nhanh véi mirc thay d6i nho
(200W/m?trong vong 0,5s);

0 50 100 ISOM ) 200 250 300 350
N . 5 D‘fn e o - Kich ban 2: Btc xa ting nhanh véi mirc thay ddi 16n
Hinh 6. Bueing ddc tinh f’ *‘2’ ctiamang PV (tir 200W/m? dén 1000W/m2trong vong 0,55);
ung /ing /ing 3 N
$ - Kich ban 3: Birc xa tang cham v&i muc thay doi 16n
T i (tr 200W/m? dén 1000W/m? trong vong10s).
Quy lujt mi 1 '
ZE Bdng 1. Thong s6 mé phong
NB | | | ZE _ Thoéng s6 tAm pin mit troi
NM | NBONBONM| | ZE | M PR PR PV Module SunPower SPR-305E-WHT-D
ns (N8 NM ) Ns )| zE ) (zE | M B Dién 4p hé mach Voc 64,2V
av oz [z gz gz | [z | [z z  zE | Dong dién ngén mach Isc 5,96 A
ps (PB PM| PM) [ZE) (NS  NM| NB) Dién 4p tai diém cong sudt 547V
PM - PB - PB - PM NM NM NB - cuc dal VMPP - Y
pE || PE | PB PB NB NB NB / Dong dién tai diém cong 8,58 A

Ving 7 Ving 8 Ving 9
Viing 4

Hinh 7. Quy ludt mo

Viing 5 Viing 6

4.3.3. Gidi mo

B0 thong s6 ngd ra duoc mo ta bang tap {NB, NM, NS,
ZE, PS, PM, PB}, trong d6 NB 1a giam l6n, NM la giam
trung binh, NS 1a giam nho, ZE 1a khong tang khong giam,
PS la tang nho, PM la ting trung binh, PB la tang 16n. Gia
tri cua tap mo dugce thé hién & Hinh 8.

H(AD)

I NB NM NS ZE PS PM PB

1

05

T T T T T T T y Ll

-0,014 -0,01 -0,005 -0,0025 00,0025 0,005 0,01 0,014

Hinh 8. Gid tri tdp mo cua dau ra AD

5. Mo phéng cac thuit toan MPPT
5.1. Théng sé hé thong va cdc kich bin birc xa
Dé so sanh danh gia hi¢u qua khi img dung thuat toan

suat cuc dai Imep

66 chu01 mac song song 5 tdm

Cau hinh mang PV pin méc nbi tiép trong 1 chudi
C.(zng su::}t cuc dai tai di€u 100,7 kW
kién chuan Pmpp
CAu hinh mach Boost MPPT

Tén s6 chuyén mach fow 20 kHz
Tén s6 ldy mau fs 10 kHz
Cudn cam 5mH
Tungd ra 12 mF
Gié tri d§ rong xung ban dhu 0,5
Budc thay do6i d6 rong xung 3x10
Dstep

— 1000 Kich ban 2

£

Z 800

= 600

oy <" Kich béan 3

£ 400

= Kich ban 1

M —

200
0 5 10 15 20 25 30
Thai gian (s)

Hinh 9. Kich bdn birc xa trong mé phong
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Dua vao kha nang bam theo diém cong sut cuc dai cua
cac thuat todn FL, P&O va INC trong cac kich ban tuong
ung, tr d6 dua ra dugc hiéu sult bam theo diém cong suét
cuc dai. Két qua mo6 phong dat dugc thé hién nhu trong
Hinh 10.

imo
Z 8
‘EE’D 60
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Hinh 10. Céng sudt ngé ra ciia cdc thudt todn MPPT
Trong bai b&o nay d¢ bdm cua tin hiéu theo duong cong
suat cuc dai 7,ppr dugc ding dé danh gia hiéu qua cua cac

thuat toan MPPT khéac nhau. Hé sb bam theo duoc dinh
nghia nhu sau:

j; Pdt

j: p_dt

Trong do, t1, t2 1a cac diém déu, cubi ctia qua trinh khéo sat.
P 1a cac gia tri dat dugc qua cac thuat toAn MPPT, Pmax 12
cong suét cuc dai co thé dat duge cua mang PV. Ta co thé
tinh dugc gia tri Pmax Ung v&i tung buc xa cu thé, tir do
dung 1&€n duong dac tinh Pmax theo kich ban khao sat.
5.2. M6 phéng khi birc xa ting nhanh véi thay déi nhé
Birc xa thay d6i nho tir 200 W/m? lén 400 W/m? trong
0,5s voi nhiét do dugc giir khong ddi ¢ 25°C (kich ban 1).
Cong suét ngd ra clia cac thuat toan nhan duoc nhu trong
Hinh 11. C6 thé thiy rang, thuat toan FL MPPT bam theo
duong cong suét cuc dai tdt hon so véi cac thuat toan cd
dién nhu INC va P&O.

(10)
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Hinh 11. Céng sudt ngé ra PV img véi kich ban 1
5.3. M6 phéng khi birc xa ting nhanh véi thay déi l6n
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Hinh 12. Céng sudt ngé ra PV img véi kich ban 2

Brc xa thay d6i nho tir 200 W/m? [én 1000 W/m? trong
0,5s v6i nhiét d6 dugc giir khong ddi ¢ 25°C (kich ban 2).
Cong suét ngo ra cua cac thuat todn nhan dugc nhu trong
Hinh 12. Két qua nhan dugc chi ra réng, thuét toan FL cé
déap tng nhanh hon han, theo d6 v&i nhirng birc xa thay doi
nhanh thi thé manh cua thuat toan Fuzzy Logic cang duoc
phat huy.

5.4. M6 phéng khi bikc xa ting chgm vdi thay déi l6n

Birc xa thay dbi nho tir 200 W/m? 1én 1000 W/m? trong
10s v6i nhiét d6 duge gitr khong d6i & 25°C (kich ban 3).
Cong suét ngd ra cua cdc thuat toan nhén dugce nhu trong
Hinh 13. Két qua cho thiy, trong khoang thoi gian thay doi

dt cham, hiéu suit bam theo cia cac thuét toan gan nhu la
bang nhau.

e
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Hinh 13. Céng sudt ngé ra PV img vdi kich ban 3

5.5. Ddnh gid két qud va thio ludn

Hiéu qua bam theo dudng cong suit cuc dai cia cac
thuat toan duogc thé hién trén cac két qua mo phong Hinh
11, 12 va 13 tuong trng véi 3 kich ban thay doi cta burc xa.

Két qua mo phong cho thay, hiéu suat bam theo duong
cong suat cuc dai cua thuat toan FL ludn dat trén 99%.
Trong khi d6, cac thuat todn P&O va INC chi dap ung tot
voi truong hop buc xa thay doi chdm con vai trudng hop
btrc xa thay doi nhanh thi cac thuat toan trén khong dap ting
kip va ton that cong suat tang rat 16n (Bang 2).

Bing 2. Hiéu sudt cdc thugt toan MPPT

Higu suit bAm diém MPP 7., (%)
Thuét toan - <
Birc xa thay doi cham | Birc xa thay doi nhanh
Fuzzy Logic 99,60 99,10
P&O 99,52 34,42
INC 99,55 34,46

Ngoai ra, su thay doi nhanh cua birc xa s& dan toi gia
tri ctia ti s gitra cong suat dao dong va thoi gian dién ra
su dao dong cong suit d6 (AP/At) véi cac thuat toan P&O
va INC 16n hon rat nhiéu trong thuat toan diéu khién dya
trén FL. Do vdy, thudt toan diéu khién FL néu duoc trién
khai tmg dung s& lam giam anh huéng 1én tan sb ludi va
tang su thAm nhap cia ning lwong mit trdi vao hé thong
microgrid.

6. Két luan

Viéc tich hop cac thudt toan bit diém cong suét cuc dai
MPPT vao cac bd chuyén dbi cong sudt DC — DC s& gilp
chiing ta c6 thé thu dugc nhiéu nang lwong hon tir cling mot
lugng birc xa mat troi. Két qua mé phong bang phan mém
md phong MATLAB/ Simulink trong bai bdo nay chirng
minh réng, cac thuét toan P&O, INC va FL déu co kha nang
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do tim duoc diém cong suét cuc dai. Két qua nhan duogc
ciing cho thdy, trong mdi diéu kién thoi tiét khac nhau, cac
thuat todn s€ c6 thoi gian ddp ung va dat hi¢u suét khac
khac nhau.

Két qua nghién ctru nhan duogc cho phép khing dinh
rang, thuat toan wru viét nhat trong cac thuat toan duoc khao
sét |4 thuat toan diéu khién FL dugc dé xuat véi nppt UGN
dat trén 99% & trong cac diéu kién birc xa thay ddi. Cac
thuat toan thong dung hién nay 1a P&O va INC chi c6 thé
dap tng hiéu qua dugc véi truong hop buc xa khi thay ddi
cham.

Loi cam on: Nghién ctru nay dugc tai tro boi dé tai khoa
hoc mé sd: T2019-02-49, Truong Pai hoc Bach khoa —
Dai hoc Pa Ning va Chuong trinh Khoa hoc va Cong
nghé cép Bo "Nghién ctru phat trién hé thong ning lugng
két hop Biogas — Ning luorng mat troi phu hop véi khu
vuc nong thén Viét nam" véi dé tai c6 ma sé6 CTB2018-
DNAO03.
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