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Tém tit. Nhirng nghién ctru gim day cho thé\ bo didu khién sac MPPT (Max1mum Power Point Trackmg) da cai thién dang ké
ning lwgng thu dwge tir tam pm mit troi (PV). Tuy nhlen khi sit dung thwe te, MPPT da bgc 1§ hai van dé con han ché. Thir nhit,
vao cac thoi diém thoi tiét x4u, dau budi sang hay cudi gio chiéu mac du van cé khoing hon 10% ning lwgng dugc tao ra tir PV
nhwng b diéu khién sac MPPT gan nhw khong hoat dong dwgc. Thir hal, trong hé thong nédi song song nhiéu Acquv, bo diéu khién
sac MPPT chia dong nap cho méi Acquy khong déu nhau anh hu(rng dén do bén dc quy. pé gidi quvet hai vin dé trén, ching toi
dé xuit gidi phap bo sac c¢6 kha niang ty dong chon tai thich ho‘p Tlep cin nghlen ctru cia chung toi la dlra vao thuat toan P&O dé
tim diém cong suat cuc dai MPP, tir du liéu nay bo diéu khién sé dong ngat tlep diém aé chon ra tii va ) lwong ic quy phu hop.
Két qua thue nghiém chirng minh rang, tai nhirng thoi diém cé nang lwgng thap, mb hinh dé xuét thu nhén ning luwgng tot hon
MPPT. Hon nira kha niing phén chia dong nap cho tai ciia mé hinh dé xuét ciing thé hi¢n dwgc rit nhiéu wu diém.

Tir khoa: Pin nang lwong mat troi; MPPT; Nang luong tdi tao; Bo diéu khién sac; Piém cong suat cue dai

Abstract. Recent researches have shown that Maximum Power Point Tracking (MPPT) helps to increase the amount of energy
generated by solar photovoltaic (PV) system. However, the practical use of MPPT has 2 drawbacks. The first drawback is that
MPPT is unable to operate under unfavourable weather conditions such as early morning or late evening. The other limitation is
that MPPT will result in an uneven charge and shorten the life of batteries if it work with parallel battery systems. To solve these
problems, We propose solution Charge controller have ability automatic choose loads This research applies A novel variable step
size perturbation and observation method (P&Q) to track the maximum power point (MPP), from this data Charge Controller
will choose suitable load and batteries. Experimental results show that the proposed model harvests more power than MPPT when
the power is low. The proposed model also has a number of advantages in ability distribution charge circuit for load.

Keywords: Solar cells; MPPT; Renewable energy; Charge controller;, Maximum power point

1. GIOI THIEU lwong dugc tao ra tir PV nhung bd didu khién sac MPPT gén
nhu khong hoat déng hiéu qua, ngoéi ra khi hé théng ndi
song song nhleu 4c quy, bd didu khién sac MPPT chia dong
nap cho mdi dc quy khong déu lam anh hudng dén d6 bén dc
quy.

Trong bai bao nay, ching t6i dé xuit giai phap xdy dung
bo diéu khién sac co kha ning ty dong chon tai va sO lugng
Acquy thich hop. Két qua thyc nghiém chirng minh ring, tai
nhing thoi diém c6 ning lugng thap, mé hinh d& xuit thu
nhan ning lwong tét hon MPPT.

Bai bao trinh bay cac déc tinh k¥ thuat cia Pin mat troi va
phan tich anh huong cua cudng do birc xa mat troi dbi voi
qué trinh nap ic quy (phin 2). Tir d6 mot b sac tw dong thich
nghi tai duoc dé xudt (phin 3), duge thr nghiém va phén tich
két qua (phin 4).

Nang lwong 14 nhu ciu thlet yeu cua cudc song Hién nay,
c4c ngudn nang luong truyen théng tir than, ddu hoa...ngay
cang can kiét va khan hiém. Xu huéng tim kiém ngudn ning
lwong thay thé hién nay 13 ngudn ning luong tai tao. Mot
trong nhitng ngudn ning lwong tai tao tiém ning nhat d6 1a
nang lwong mit troi vi dwoc danh gid 13 ngudn ning lwong
vb tan, san c6 trong tu nhién, xanh, sach va than thién véi
mdi tredng. Chinh vi vy ma hé théng st dung PV da dwoc
mg dung trong nhiéu linh vic nhu vé tinh, hé théng thong
tin lién lac, may bom nudce, cac ng dung xe dién, va cac nha
may dién nang lugng mat troi.. [1]. Hién tai, rao can 16n nhét
dé trién khai sir dung ngudn ning lugng hiéu qua nay do 1a
do hé théng pin PV con co gia thanh trong ddi cao. Do d6
van d¢& réat quan trong trong khi 1am viéc véi nang lwong mit
troi d6 1a phai tan dung t6i da ngudn ning lugng phat ra tir

tam pin PV. Hién nay trén thé gi6i da c6 rt nhiéu nghién ctru 2. DACTINHKY THUAT CUA PIN MAT TROI

dé khai thac st dung pin mit troi cu thé nhu nghién ctru didu
huéng pin theo hudng mat troi [2], dac biét trong thoi gian
gin day rat nhiéu nghién clru quan tdm dén b6 didu khién sac
MPPT bam theo diém cong suit cyc dai (Maximum Power
Point Tracker) nhu phuong phap nghién ciru thudt toan P&O
[3], phuong phap gia ting d6 dan dién (INC) [4], phuong
phap Fuzzy Logic (diéu khién mo) [5]. Tuy nhién khi dwa
vao sir dung thuc té, bo didu khién sac MPPT van con mot
s6 han ché nhu vao céc thoi diém thoi tiét xdu, dau budi sang
hay cudi gio chidu..., mic dii vin c6 mét lwong nhé ning

32

Tap chi Khoa hoc Lac Hong So Pdc

Trong cac nghién ctru vé pin mét troi, viéc xay dung dugc
mo hinh toan hoc cta pin PV s€ 1a nén tang viing chac dé
phén tich cac yéu to anh huong tdi dac tinh [-V, tir d6 c6 the
dé xuat cac thudt toan toi vu cong suat thu ctia hé thong.

2.1 M6 hinh toan hoc

Pin PV ¢6 mach dién twong duong nhu mot diode mic
song song voi mdt nguon dong on dinh Iph. Trén thuc te,
trong qua trinh ché tao pin PV, do ti€p xic dién cyc mat trude
va sau, ciing c6 thé do ban than vat li€u c6 mdt dién trd suat
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nhét dinh. Vi vay trong mach dién tuong duong cin phai mic
thém vao mdt dién trd ndi tiep Rs va mot dién tré

PV ly tuong Rs  Tpv

»-

VID +

Iph D /D Rsh

1

Vpv

Hinh 1. So d6 mach dién twong dirong ciia PV
song song Rq, voi tai Re. Dua vao [6] so db mach tuong
duong ctia pin PV dugc thé hién trén Hinh 1.Theo [1],[2] ta
c6 phuong trinh déc tinh [-V ctia mét t€ bao PV nhu sau:

Ipv = Iph - ID - ]sh (l)
Worlsl) Y +R)
L,=1,-I(e " -})-"—r= - 32 @
sh

Trong d6, Ip-dong dién qua diode (A); Is-dong dién bao
hoa cua diode (A); q - dién tich ctia electron (1,602.107'° C);
K-hing s Boltzman (1,381.10 J/K); T - nhiét d6 16p tiép
xuc (K); n - hé sb 1y twong cua diode; Vp - dién ap diode (V);
Ipv - dong dién ra ctiia PV (A). I~ Dong dién chay qua noi
tré song song. Sir dung phwong trinh (2) va so db tuong
duong ¢ Hinh 1, & cic phan tiép theo ta c6 thé phan tich dap
mg cong sudt ra cua dan PV khi nhiét 46 va cudong do birc
xa thay dbi.

2.2 Phén tich cac yéu to anh hwong dén cong suit cia
PV

Khi nhiét d¢ cua moi truong hodc cuong do buc xa mat
troi hay tai b thay ddi s& anh huong truc tiép 1am thay d01
dic tinh I-V ctua PV. Dé thiy 16 diéu nay, chung ta s& tién
hanh phan tich tirng truong hop cu thé. Dya vao phuong trinh
(2) va m6 hinh Matlab Simulink tAm pin ning lwong mit troi
tham khao trong [7], [8] chung ta s& phan tich cac yéu t6 anh
huéng dén cong sut ctia PV. Trong qua trinh phén tich ciing
nhu thyc nghiém xuyén sudt ca bai bao ching ti st dung
tam PV c6 thong s6 k¥ thuét co ban do ¢ diéu kién tiéu chuén
(1000W/m?, 25°C) dugc trinh bay nhu Bang 1.

Bdng 1. Thong so cua tam pin P618-80W

Dic tinh Théng sb

Cbng suét dinh (Pmax) 80 W

Dién ap dinh (Vmp) 17.96 V
Dong dién dinh (Imp) 445 A
Dong ngan mach (ISC ) 477 A
Dién ap ho mach (VOC) 21.69V
Hé s6 nhiét d6 ciia VOC -0.36%/0C
Hé sb nhiét d6 cia ISC (KI) 0.046%/0C
Anh huéng nhiét d6 1én cong suat -0.41%/0C
Nhiét do van hanh binh thuong 49 oC

a. Anh hwéng cia nhiét do

Khi PV bi néng 1én do anh ning mit troi chiéu vao no,
dién 4p ho mach va dién ap tai diém coéng suat cuc dai s&
giam, dong dién khong déi. Cac dwong cong I-V s& di chuyén
sang bén trai ung voi nhiét d tang 1én nhu thé hién trong
Hinh 2a va Hinh 2b.
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Hinh 2. Dac tinh cua PV khi nhiét do thay déi
(a) Bdc tinh I-V; (b) Ddac tinh P-V

Két qua thé hién trong Hinh 2b cho thy, diém cong suét
cuc dai ciing di chuyén sang trai va giam Gng vdi su gia clia
nhiét d6 boi vi rd rang Vm x Im giam khi nhiét d6 tang.

b. Anh hwéng ciia cwong dd bire xa

Giit ¢b dinh nhiét d6 & 25°C, thay dbi cuong d6 birc xa ciia
mat troi 1an lugt 1a 1000W/m2 800W/m2, 600W/ m?
400W/m?, 200W/m?, ta thu dugc mdt ho cac duong dic tinh
I-V nhu trinh bay trong Hinh 3a, ddng thoi twong g ta ciing
thu duge cac diém 1am viéc ¢o cong suét cuc dai khac nhau
nhu trinh bay trén Hinh 3b.
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Hinh 3. Dac tinh cua PV khi birc xa mat troi thay doi;
(a) Dac tinh I-V; (b) Ddac tinh P-1

¢. Anh hwéng cia tii thay dbi

Khi két ndi PV véi tai thun tro va co gia tri dién tro thay
ddi duoc. Dic tinh I-V ciia tai don gian la mot duong thang
¢6 d6 dbc 1a 1/R. Khi do, ta s€ co diém lam viéc 1 giao diém
ctia hai dudng dic tuyén I-V cua tai va duong I-V cia PV
nhu Hinh 4.
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Hinh 4. Puong dic tuyén lam viéc ciia PV khi két ndi tai

Quan sat Hinh 4, ta thiy v6i cing mét pin PV, khi thay
dbi tai khac nhau s& c6 cac diém lam viéc khac nhau. Trong
Vo s6 diém lam viéc khac nhau d6 c6 mot diém ma tai d6
cong suét thu dwoc la cuc dai MPP (maximum power point).
Hau hét cac thiét bi thu ning lugng tir pin mat troi déu cb
gang chon diém lam viéc tai MPP — noi ma cong sudt ra cia
PV 1a 16n nhét.

Tur nhitng két qua phén tich & trén cho ta thiy nhiét do,
cudng do birc xa mit troi va tai 1a nhitng yéu té chinh anh
hudng manh nhét t6i dic tinh [V din t6i su thay ddi vi tri
MPP ciia PV. Do d6, dé tdi wru hoa dong cong suét ra tir PV
t6i tai doi hoi bo diéu khién sac phai dam bao diém hoat dong
cua hé théng ludn duge thiét lap tai diém MPP.

2.3 K§ thuat diéu khién sac truyén thong

Hién nay bd didu khién sac didu rong xung (PWM) va
MPPT dang duoc sir dung rong rai dé sac ic quy trong hé
théng dung ning lwong mit troi.

Mot bo diéu khién PWM vé co ban khong phai 1a mot bo
chuyén déi DC\DC. Thyc chat no chi 1a mot switch két ndi
Pin mat troi dén 4c quy. Myc dich 1a chuyén ning luong tir
PV vao ic quy, déng thoi cting kéo dién ap cua PV xuong
gan bang dién ap cia dc quy. Khi cong tic dong, PV va ic
quy s& co dién ap bang nhau. Gia sir dién 4p sac ban du cua
4c quy Viea = 13V, dién 4p roi trén cap va bo didu khién 1a
0.5V, luc d6 ta co dién ap Vewm = 13,5 V.
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Hinh 5. Dac tinh I-V ciua bg sac PWM

DPac tinh I-V cta b sac PWM tir Hinh 5 cho théy réng voi
Viar = 13V va Vewm = Vi + 0,5V = 13,5V, cong sudt thu
duoc tr PV s€ 1a Vpwm x Ipwm = 13,5V x 4.3A = 58W, it hon
27.5% so véi 80W thu dugc tir cong suét cuc dai cua PV.

Bo diéu khién sac MPPT [9], [10] thi phtrc tap va dit tién
hon b6 PWM, no6 thuc hién duoc ca hai chirc nang, thir nhat
1a do tim duoc diém cong suét cuc dai MPP cua PV, thir hai
1a didu khién dong cét b bién dbi dién 4p mot chidu DC/DC
dé thu dwoc cong suét 16n nhét tir pin nhu trinh bay trong
Hinh 6.

1-D
Switch =T D )
:/ >

v '
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L » MPPT | D Switch L —ic b

—>» control control JIL N Tai V=V, (T)
- A Vpy +

Buck-boost converter

Hinh 6. So do bg diéu khién sac MPPT két hgp by buck-boost converter

Nhu trinh bay trong Hinh 6, b bién ¢6i DC/DC bao gdm
cac phﬁn tir co ban 1la mgt khoa dién tir (K), mot cuon cam
(L) & giit ning lugng, va mot Diode dén dong (D). Khi khoa
K thong, dién ap vao dat 1én di€n cam, lam dong dién trong
dién cam ting dan theo thoi gian. Khi khoa ngit, dién cam
c6 khuynh hudng duy tri dong dién qua no s€ tao dién ap cam
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trng dii @& Diode phan cyc thuan. Tuy vao ty 1¢ giita thoi
gian dong khoa K va md khoa K ma gia tri dién ap ra c6 thé
nho hon, bang hay 16n hon gid tri dién ap vao. Theo [9], [10]
mbdi quan hé giira dién ap dau vao Vpy va dién ap dau ra Vou
phu thudc vao hé b dong cét D theo biéu thirc:
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1-D
v =y, =0

&)

Noi cach khac, néu dién ap dau ra dé sac dc quy Vi thap
hon so véi dién dp dau vao Vi, cép tir PV, lic d6 bo MPPT
s& diéu khién dong dién sac Ipy tang 1én dam bao Pp= Vi, x
Im = Poa=Vbat X Ivas, vi thé lrgng cong suét truyén tir tim pin
dén tai ludn 1a cyc dai nhu trong hinh 7.

Str dung s6 liéu nhu trong bang 1, cu thé: P, = 80W, Vi
=17.96 V va I, =4.45 A. Khi sac dc quy v&i V= 13.5V,
dong sac s€ 1a: Ipa= 80W/13.5V = 5.92A. Lic do ta co: P=

Vi XIn=17.96V x 4.45A=80W, va Ppa= Viat X Ipa= 13.5V
X 5.92A =80 W.
6 -
Ibat * Pbat=Pm
MPPT: 80W
5 /
4 | Im ;r-?m\- 259¢
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Hinh 7. Bdc tinh I-V cia bé sac MPPT

3. DPE XUAT BQ SAC TU PONG THICH NGHI
TAI

Trong phén nay, ching ta sé tién hanh phén tich, do
thure té b diéu khién sac MPPT ding cho tAim PV véi
théng sé ky thuit nhu Bang 1 dé thiy dwoc han ché
ciia bd MPPT tir d6 phat trién mé hinh dé xuét.

3.1 Phan tich bd diéu khién sac MPPT
a. Xét truong hop thir 1

St dung PV ¢6 théng sb cho nhu trong bang 1. Dé kiém
tra hoat dong cua bo MPPT tai nhitng thoi diém co nang
lwong thip, tai st dung trong hinh 9 dugc thiét lap 1a
Ri=R;=R3=R4=22Q. Dya vio db thi trong hinh 8, (mg véi
cuong d6 chiéu sang S=200W/m2, ta thiy diém c6 cong suit
cuc dai MPP s¢€ 1a (Im = 0,7A, Vi =17V, Pn=0,7 x 17=11,9

W).

@I !D\' =0.154 '.";IFIU..':.\"
< S =200W/m* Ipv = 0.7A, Vor=t TV
& v = fpv=
9 / 5 =]50W|f|"|"|2 / |\u 0.7A Vpv=17V
o
g) 0.7 - ; = e
r:. o 0.43

0.15

10 12 14 18 20

Pién ap (V)

16

Hinh 8. Pdc tinh I-V khi thay d6i cuong dg sang
Bosac MPPT taco: VxI=VyuxIn=Pn=11,9W.
Dién ap sac V=13V tasuyral = 11.9W/13V =0.915A.
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Hinh 9. Céu tric cia bé MPPT

Theo so d6 mach dién Hinh 9 ta tinh dugc tdng tré tai Ry
=‘5.5 Q (R!, R», R3, R4 mdc song song véi nhau). Do do, tai
can cung cap cho dong dién thyc:

13 — =2.364
5

]V
RO rang trong truong hop nay I’ >1=0.915A nén dong
dién tir PV khong di cung cip cho tai din dén bo didu khién
sac MPPT trong truong hop S = 200W/m? khong hoat dong
duoc. Do do, trong cac trudong hop tiép theo khi cuong do
sang tiép tuc giam S = 150W/m>2, S=100W/m? ciing twong
tu b MPPT ngung hoat dong. Tir két qua phan tich trén cho
thiy bo diéu khién sac MPPT lang phi cong suat P=11.9W
tuong duong 14.8% cong suat ciia tAm pin, néu trong nhimng
hé théng 16n kW, MW thi ning lwong khong duge khai thac
s& rit dang ké.

b. Xét trwomg hop 2

Trong thuc té, hé théng cac 4c quy duoc mic song song
voi nhau nhu trong H1nh 9. Thong thuong dam bao tudi tho
clia ic quy thi yéu cdu dong nap = 1/10 dung lugng binh la
tt nhit. Gia sir c6 04 dc quy méc song song: =1, + I, + I
+ 14 dung lwong mdi 4c quy 1a 10Ah. Trudng hop néu cac
4cquy khac hing san xudt hodc thoi gian dwa vao st dung
khac nhau... nénlicdo 1 L #I3 #14. Giasau I =1, = 12A
va 13 =14=8A —lacdo I, I, bi qua dong nap s& giam tudi
tho dc quy. RS rang by MPPT khong diéu khlen duoc dong
dién nap trong trwrong hop hé théng dc quy méc song song.

3.2 P& xuit bd sac tw dong thich nghi tai

Dé giai quyet hai van d& gip phai cia MPPT. Trong phan
nay ching t6i dé xuét mé hinh b diéu khién sac tyr dong
chon tai thich hop nhu trinh bay ¢ Hinh 10.

Khdi do diém cuc dai s& nhan dir liéu dong va ap tir tim
PV sau d6 s& thuc hién tinh toan tim diém c6 cong suét cuc
dai MPP. Trong nghién ctru nay, ching t6i str dung thut toan
P&O dé tim diém MPP, (lvu db giai thuat P&O duoc trinh
bay chi tiét trong Hinh 13). Dya vao cong suét cyc dai Pm(Im,
V) tim dugc, hé thdng s& diéu khién khdi DC/DC dé truyén
ludng cong suat cyc dai tir PV dén tii dya vao nguyén ly
dung hop tai, khéi quin 1y tai s€ nhan dir liu dong va ap hoi
tiép tir Ac quy dwa vé dé dua vao b diéu khién. Dya vao dir
lidu nay, bo didu khién s& diéu khién khéi Switch dong ct
dé chon tai thich hop. Ngoai ra theo so db nay, 4 diy ic quy
mic voi tai qua diode riéng. Cach mic ndy ngin ngira viéc
nap/xa gitra cac ac quy khong ddng nhit viludn c6 1 diode
mac nguoc gitta 2 4c quy. Viéc nap cho mdi cot dc quy khong
anh huong dén cot khac.
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Hinh 10. B§ diéu khién dé xudt

Céc thong sb thi nghiém dugc chon gidng nhu trudng hop bién thién cta dién ap lam cong suét ting 1én thi sy bién thién

phan tich cia MPPT, tmg voi cudng d6 chibu sang S=  tiép theo s& gilr nguyén chiéu hudng tang hodc giam. Ngugce
200W/m%, Pm=11,9 W. lai, néu sy bién thién 1am cong suét giam xudng thi sy bién
Bo sac dé xudtta co: VX I=VuxIn=Pn=119 W. thién tiép theo s& c6 chiéu hudng thay ddi nguoc lai.
Pién ap sac V=13V tasuyral=11 9W/13V 0.915A
Trong truong hop nay, md hinh de xuét didu khién switch Ta Voltage and current characteristics
chon tai R1 =22 Q, tai cin cung cip cho dong dién thuc:
I'= 13 =0.594
2
RO rang trong truong hop nay I’ <1=0.915A nén bg sac —
d8 suét van hoat déng binh thuong cung cp cong suét cho P"“‘“T\ - \
tai. i
3.2.1 Nguyén ly dung hop tai i
Ivep I i V;
— MPP
+ - Hinh 12. Thudt todn P&O khi tim diém lam viéc ¢6
Panel DC-DC cong sudt 1om nhdt
’_)Vmpp Converter Vo Rioad ., , '

- - Khi diém lam viéc c6 cong suat 16n nhat dugc xac dinh
trén duong cong dic tinh thi sy bién thién dién ap s€ dao
d6ng xung quanh diém lam viéc c6 cong sudt 16n nhit d6

Rent Rioad chinh la diém MPP.
|
Hinh 11. Téng tré Repe dwgc diéu chinh bing D
Khi PV duoc nbi tryc tiép véi tai nhu trinh bay trong Hinh
11, diém 1am viéc cua PV s& do dic tinh tai xac dinh. Téng
tré cua tai duge miéu ta nhu sau:
R v, 4
Load ]0 ) AP =P(k) - P(k-1)
Trong d6: Vo, I 1a dién 4p va dong dién phat ra cua pin AVZ V9~ VD
quang dién.
Téng tré tdi uu ciia tai (Ropr) cho pin quang dién duge midu
ta nhu sau:
R — VMPP (5)
opt [

MPP

Trong do, Vwpp, Ivpp 12 dién ap va dong dién phat ra cia
pin quang dién tai diém t5i wu. 3 * * ¥

Khi gid trj Riou bang Rop, cong sudt cuc dai s& dugc i doniny gty doniny
truyén tir PV dén tai. Tuy nhién, trong thyc t& hai tong tre
nay lai khong bing nhau. Myc dich cua b6 MPPT la dleu
chinh tdng trd tai nhin tir phia ngudn bang véi tdng tré t6i uu 1 1 i i
cta pin quang dién (Rroad = Ropt) dua theo cong thure (3). Pay
con duge goi 1a nguyén 1y dung hop tai.

3.2.2 Thuit toan P&O dé tim diém MPP

Hinh 13. So d6 thudt todn P&O

Dau tién, ta dat gid tri du cho V, I, P. tiép theo, do gid tri
Thuét toan nay xem xét dén su ting giam dién 4p theochu V,I,P ¢ thi diém k. Sau do, do gia tri V, I va t'inh giatri P
ky dé tim duoc diém lam viéc c6 cong suat 16n nhat. Néusy ¢ thoi diém (k+1), so sanh P(k+1) va P(k): Néu P(k+1) =
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Gidi phap bo sac thong minh tw dong thich nghi tdi vng dung trong hé nang lwong mdt troi

P(k) thi V(k)=V(k+1), Néu P(k+1) khac (Pk) thi xem xét:
P(k+1) > P(k) ? Sau do, tiép tyc so sanh dén V(k+1) va V(k).
Cubi ciing, ra quyét dinh ting hay giam dién 4p. Diém lam
viéc s€ dao dong xung quanh diém cuc dai.

4. MO HINH THUC NGHIEM VA KET QUA

M6 hinh thl_l:C nghiém duoc trinh bay nhu hinh 14, dé so
sanh mo hinh Qé xuat va b MPPT, chﬁqg toi str dung 2 tam
pin mat troi giong nhau c6 cung thong so ky thuat nhu trong
Bang 1.

Phan tich két qua thue nghiém

Pé kiém tra va so sanh mé hinh dé xuit va bo diéu khién
sac MPPT c6 sin ngoai thi truong (MPPT15, Model:
MPPT30A, Solar: 20/40V Auto, Battery: 12/24V Auto,
Current: 30A max, hing Solarcity), ching t6i tién hanh thi
nghiém cho 2 b 1am viéc song song xem Hinh 14.

Thi nghi¢m: Tién hanh do thyc té va so sanh ning lugng
thu dugc tai cac thoi diém khac nhau trong ngay.

Hinh 15. Dung cu sur dung do cuong do sang
Néng luong thp s& duoc thuc hién bing cach do dong va
ap ngd ra cung cap cho tai trong nhitng khoang thoi gian lay
mAu nhu Bang 2. Tong ning lugng nhan dugc tir pin mit troi
duoc dinh nghia theo cong thirc sau:

N
A=Y V.I.A (6)

i=1

Bing 2. Két qua thu cong sudt tai san Truong Pai hoc Lac Hong
vao cac thoi diéem khac nhau ngay 20/8/2016

Ning luwgng thu dwec Chénh léch

Thoi gian MPPT Dé xuat ning lwong
(VAh) (VAR) thu dugc
[ 6h-8h [TV 26,72 78,21%
67.83 66,13 0.83%
48,51 49,25 0.76%
68,12 67,83 0.14%
9,75 25,42 80.36%
204.63 235.35 1.25%

Trong d6, 4 1a ning lugng nhan dugc tir pin PV; N1a tong
s6 miu trong khoang thoi gian cn ldy mau; Az 1a khoang thoi
gian ldy mau.

Chénh léch nang luong thu dugc dinh nghia 1a lugng
nang luong thu dugc chénh 1¢éch gitta b MPPT va md hinh
dé xuét trén mdi don vi thoi gian duoc tinh theo cong thirc:

| Adx - AMPPT | 100% (7)
t.A

*““MPPT

C=

Trong do, C 1a chénh 1éch nang luong thu gitra b MPPT
va md hinh dé xuat. Tir két qua Bang 2 ta thay rang tai cic
thoi diém 6 — 8h va 16h — 18h mé hinh d& xuét thu dugc ning
lwong vuot trdi so voi MPPT, cu thé 1 gan 80%. Do do, tong
nang lugng thu dugc trong ngay ciing sé cao hon MPPT
khoang 31VAh. D& c6 duoc két qua nay, mé hinh dé xuét
trong khoang thoi gian khoang tir 6—7h30 bo didu khién di
ty dong didu khién Switch chon tai 1, trong khi cac tai khac
s€ ho mach, va khoang thoi gian khoang tir 7h30— 8h Switch
tai 1 va 2 dd duoc chon. Trong khi d6 theo quan sat vao cac
khoang thoi gian tir 6— 7hl15 va tir 16h45—18h b6 MPPT
gin nhu khong hoat dong.

5. KET LUAN

Trong bai béo ndy, chung t6i d d& xut moét mé hinh diéu
khién sac hiéu qua cho hé pin mat troi ca khi nguén birc xa
mat troi yéu. Két qua thuc nghiém cho thiy mé hinh dé xuét
d3 thu ning lugng mit trdi & ving bire xa yéu cao hon t6i
70-80% so vai bo sac truyén thong. Tuy nhién, nghién ctru
chi mé&i dung lai & mo hinh v6i tai 1a thudn tré. Hy vong
hudng d& xuit nay s& dugce tiép tuc nghién ciru dé trién khai
trong hé thdng lam viéc thyc té v6i cong suét 1on hon.
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