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Tom tat

Trong béi canh nguén nhién ligu hoa thach ngay cang can kiét dan, 6 nhiém moi
trirong va bién d@oi khi hdu dién ra ngay cang tram trong, trong khi phy tdi tiép tuc tang
nhanh, yéu cau vé nguén dién phuc vu phét trién ngay cang Ién, do vdy khai thac nguon
dién mat troi cang cé ¥ nghia quan trong vé mdt dam bdo cung cdp dién. Nghién ciru
nay nham thiét ké, thi cdng mach sac toi da céng sudt cho hé thong ndang heong mat
troi. Bién mat troi ngay cang dwoc s dung rong réi, tuy nhién, mgt trong nhitng nhwroc
diém cuia nguon nang lwong mdt troi can phdi cé thiét bi e triz nhue de quy. Pé sac &c
quy dirgC toi wu thi can c6 mach diéu khién sac. Sir dung phirong phdp mé phong va thi
cong, thir nghiém. Mach sac dwoc thiét ké trén phan mém Proteus, Idp trinh va sau khi
thi c¢éng dwoc thuc nghiém tai Triong Pai hoc Thii Dau Mgt. Mach thi céng da hoat
déng on dinh, dwoc thir nghiém véi tam pin 20W, ac quy 12V - 5Ah. Két qud nghién cizu
Ciia dé tai gilp cung cdp gidi phép téi wu cho viéc khai thac ndang hrong mdt troi, phuc
vu hiéu qud cho qua trinh san xudt nang heong.
Tar khoa: giai thugt P&O, mach sac nang lwong mat troi, PICLI6F877A
Abtracts

DESIGN AND IMPLEMENTATION OF MAXIMUM POWER POINT
TRACKING (MPPT) SOLAR CHARGE CONTROLLER

In the context that fossil fuel resources are increasingly exhausted, environmental
pollution and climate change are becoming more and more serious, while the load
continues to increase rapidly, the demand for power sources for development is increasing.
Therefore, the exploitation of solar power is even more important in terms of ensuring
electricity supply. Researching to design and implement the maximum charging circuit for
solar power system. Solar power is becoming more and more widely used, however, one of
the disadvantages of the solar power source is that it requires storage devices like batteries.
For optimal battery charging, a charging control circuit is required. This project was done
by using simulation and construction testing methods. The charging circuit is designed on
Proteus software, programmed and after construction tested at Thu Dau Mot University.
The circuit has operated stably, tested with a 20W battery, 12 V - 5Ah battery. The results of
the study help to provide the optimal solution for the exploitation of solar energy, effectively
serving the energy production process.
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1. Pat van dé

Ning luong tai tao dang trd nén phd bién trong cudc sdng hang ngay ca dan dung
va cong nghiép (Qazi va nnk, 2019). Trong cac ngudn nang luong tai tao nhu gio, dia
nhiét, song bién. .. nang lugng mat troi duogc khai thac hi¢u qua hon. Nang lugng mat troi
str dung hiéu qua cho cac hé théng ndi luéi hodc doc 1ap (Khan & Rehan, 2016), (Oro,
2015). TAm pin mat tro1 dugce cAu tao tir cac chit ban dan, khi c6 anh néng chiéu vao thi
s& duoc chuyén ddi thanh dién nang do hiéu tmg quang dién. CAC tim pin ning lwong mat
troi (PV) duge mic ndi tiép hodc song song, tly theo nhu ciu ning lwong cua phu tai.
Hién nay, cac tim pin ning luong mit troi ¢ cong suét tir vai W dén 500W. Cong suét
ngo ra cua tAm pin mat troi ludn thay ddi, phu thudc vao thoi tiét, nhiét do, dac biét phu
thudc vao birc xa tir mat troi. Pé co duge san luong dién t6i da tir cac té bao quang dién,
ching ta c6 nhiéu k¥ thuat khic nhau, nhu st dung hé théng solar tracking (Thanh
Nguyen Ba & Hong-Xuyen Thi Ho, 2020), sit dung mach diéu khién sac t6i uu
(Bhatnagar & Nema, 2013), (Ishaque & Salam, 2013), (Subudhi & Pradhan, 2012).

MPPT (Maximum Power Point Tracking) 1a m¢t thudt todn ma bd diéu khién sac
str dung gitip cho cac tim pin mat troi két ndi vao ndé nham hap thu tdi da ning luong
mat troi. Khi tia ning mit troi thay doi thi diém cong sudt cuc dai cua tAm pin sé thay
do6i theo. Lic nay thi b diéu khién sac phat huy tac dung. Bo diéu khién sac s& diéu
chinh sao cho mébi quan hé V-I luén & mirc cuc dai (hinh 1).
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Hinh 1. Biéu do ddc tinh dién dp va dong dién (Alik & Jusoh, 2017)

Pé lam mach MPPT, ¢6 nhiéu k¥ thuat dugc 4p dung nhu nhiéu loan va quan sat
(perturb and observe) (Ahmed & Salam, 2015), d6 dan dién ting dan (incremental
conductance) (Tey & Mekhilef, 2014), dién 4p phan sb (fractional voltage) (Shebani va
nnk., 2016), dong dién phan sb (fractional current) (Sher va nnk., 2015), mang tri tué
nhan tao (Rizzo & Scelba, 2015)... B¢ tai nghién ctru niy, ching t6i thiét ké, thi cong
mach sac MPPT theo giai thuat nhiu loan va quan sat (P&O) v6i muc dich ting hiéu
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suét tbi da cua hé théng khai thac nang lugng mat troi. Giai thuat P&O dugc danh gia la
don gian, dé thi cong va c6 d chinh xac cao.

Phan con lai cta bai viét ndy duoc t6 chirc nhu sau: phan 2 trinh bay vé tong quan
mach sac MPPT; phan 3 trinh bay vé thiét ké thi cong mach sac; phan 4 trinh bay két
qua thir nghiém; phan cudi cung 1a két luan.

2. Co s¢ va phwong phap

2.1 Mach MPPT la gi?

MPPT (Maximum Power Point Tracking) 1a phuwong phap do tim diém lam viéc
c6 cong suét cuc dai cta hé théng pin mat troi thong qua viéc dong mo khoa dién tir ctia
bo bién doi DC- DC.

Céc duong cong dac tuyén P-V biéu dién hoat dong cua mot té bao quang dién,
cac duong cong I-V cung cip cac thong tin can thiét & ciu hinh mot hé mit troi dé nd
¢6 thé hoat dong gan voi diém cong sut dinh téi da cua né (MPP) cang tht.
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Hinh 2. So' d6 khéi cia mach MPPT

Khi mot tim pin mat troi dugce mic truc tiép vao mot tai, diém 1am viéc cua tim
pin mat troi d6 sé 1a giao diém gitra dudng dic tinh 1am viée I — V va dudng dic tinh I-
V cta tai. Pic tinh 1am viéc ctia pin mat troi va tai c6 thé thay doi gid tri:

e Tur dic tinh 1=V cho thay c6 mot diém goi 1a MPP (maximum power point) 13
diém ma khi hé thdng hoat dong tai diém d6 thi cong suét ra cia pin mat troi
1a 16n nhat.

e Trong hau hét céc tng dung nguoi ta mong mudn téi uu hoa dong cong suat ra
tir pin mang lwong mit troi toi tai. Pé lam duogc diéu d6 thi doi hoi diém hoat
dong cua hé théng phai duoc thiét lap ¢ diém MPP.

e Tuy nhién, vi diém hoat dong véi cdng suat Ién nhat (MPP) phu thudc vao bic
Xa mat troi, nhiét do va diéu kién moéi truong thay doi ngau nhién nén vj tri
diém MPP ciing thay d6i lién tuc. Do d6, dé dam bao hé thong ludn lam viéc
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diém MPP hoic ¢ 1an can diém MPP thi nguoi ta st dung mot mach dic biét
goi 1a MPPT dé bam theo diém c6 cong suit cuc dai.

2.2 Thudt todn xdc dinh diém cé cong sudt cwe dai (MPPT)

Vi tri caa diém MPP trén duong dic tinh I-V 13 khong biét truéc va né lubn thay
dbi phu thudc vao diéu kién birc xa va nhiét do. Chéng han, nhu hinh sau day trinh bay
dac tinh I- Vcua pin mat troi khi git nhi¢t o ¢d dinh & 25°C va btrc xa mat troi thay dbi.
Do d6, cAn c6 mét thuét toan dé theo ddi dém MPP, thuat toan nay chinh la tréai tim cta
bd diéu khién MPPT. C6 nhiéu thuat toan duoc nghién ctru va ung dung trong thuc té,
trong d6 phd bién nhat 13 thut toan P&O. Thuit toan P&O, con duoc 1a phuong phap
“leo d6i” duoc sir dung pho bién nhét trong thyc té bai tinh don gian cua thuat toan va
dé dang thuc hién. Hinh sau ddy cho thdy cong suit ra ctia pin mat troi 1a mot ham caa
dong dién. Trong thuat todn nay dong dién hoat dong cia pin mat troi bi nhiéu bdi mot
gia s6 nho Al va két qua lam thay d6i cong suat, AP duoc quan sat (observer).

Irradiance effect on PV Array Performance, T = 25.15 °C
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Hinh 3. Bdc tinh lam viéc cua pin mat troi khi c¢o birc xa thay doi
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Hinh 4 md ta nguyén Iy hoat dong cua thuat toan P&O, tir d6 co thé suy ra
phuong thirc hoat dong cua thuat toan nhu sau:

e Néu diém hoat dong cua hé thdng di chuyén theo hudng 1 tic AP < 0 va Al < 0 thi
can tang dong dién hoat dong 1én dé di chuyén diém hoat dong téi diém MPP.

o Néu diém hoat dong cua hé thong di chuyén theo hudng 2 tirc AP > 0 va AL > 0 thi
can tang dong dién hoat dong 1én dé di chuyén diém hoat dong téi diém MPP.

e Néu diém hoat dong cuia hé thdng di chuyén theo hudng 3 tic AP > 0 va Al < 0 thi
can giam dong dién hoat dong dé di chuyén diém hoat dong t6i diém MPP.

e Néu diém hoat dong caa hé théng di chuyén theo hudng 4 tirc AP < 0 va AL > 0 thi
can giam dong dién hoat dong dé di chuyén diém hoat dong toi diémMPP.

Bit diu P&O

| Do V(). I(K) |

v
P(k)=V(k)I(k)
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l [ l |
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V(k-1)=V(k)
P(k-1)=P(k)

Hinh 5. Luu do thudt todn P&O

3. Két qua va thir nghiém

3.1 Gigi thi¢u ciu tritc h¢ thong

Hé thong khai thac ning luong mit troi bao gom céc thiét bi chinh sau day (hinh
6): (1) Tam pin nang lugng mat troi; (2) Bo diéu khién sac MPPT duoc 1ap trinh bdi vi
diéu khién PIC16F877A; (3) Bo diéu khién solar tracking gdm 2 dong co servo, vi diéu
khién Arduino Uno R3. Thanh phan cbt 13i trong hé théng nay 1a mach sac MPPPT
duoc diéu khién bang vi xir Iy PIC16F877A.
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Hinh 6. So do cdu tric hé thong

3.2 So dé nguyén ly mach sac MPPT

So d6 nguyén 1y cia mach sac MPPT duoc thiét ké trén phan mém Proteus nhu
hinh 7. Trong d6 gém cac linh kién chu yéu: dién trg, tu dién, transistor mosfet, cudn
cam, LED, diode, thach anh, LCD, vi diéu khién PIC.
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Hinh 7. So' d6 nguyén Iy mgch MPPT trén phan mém Proteus 8.7

3.3 Thi cong mach

Sau khi thiét ké mach trén phan mém, nhom tac gia tién hanh thi cong, 1ap rap
mach. Két qua thi cong mach sac MPPT nhu hinh 8. Mach sac nay duoc két ndi v6i thm
pin mit troi c6 diéu khién tracking va sac cho 4c quy 12V5Ah.
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Hinh 9. M hinh
hoan chinh tram sac
nang lwong mat troi

3.4 Thar nghiém

Chung t6i da thyc hién thir nghiém mach MPPT sac cho ac quy 12V5Ah vao ngay
28/05/2020 tai Truong Pai hoc Thi Dau Mét. Gia tri dién ap, dong dién va cong sut
ngd ra caa mach MPPT sac vao ac quy dugc mé ta ¢ bang 1. Qua trinh kiém tra cho
thay hé théng hoat dong 6n dinh, dap tmg yéu cau dit ra ciia nhém nghién ctru.
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Béing 1. Dii liéu cong sudt ngé ra ciia mach sac MPPT trong ngay

Thoi gian Théng sb6 ngd ra

(h: mm) I(mA) uv) P (W)
6:30 9 9 0.081
7:00 25 10 0.25
7:30 42 13 0.546
8:00 64 14 0.896
8:30 73 13.9 1.0147
9:00 82 13.8 1.1316
9:30 95 14.5 1.3775
10:00 111 14.5 1.6095
10:30 115 14.6 1.679
11:00 120 14.7 1.764
11:30 121 14.8 1.7908
12:00 120 14.7 1.764
12:30 123 14.8 1.8204
13:00 120 14.8 1.776
13:30 125 14.5 1.8125
14:00 124 14.7 1.8228
14:30 125 13.8 1.725
15:00 123 13.3 1.6359
15:30 120 13 1.56
16:00 116 12.9 1.4964
16:30 101 13 1.313
17:00 98 10 0.98
17:30 70 8 0.56
18:00 25 7 0.175
18:30 10 2 0.02

Hinh 10. Kiém tra hoat déng cua cac linh kién trong mach sac MPPT
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4. Két luan

Ning lugng mit troi 14 ngudn ning luong tai tao quan trong, dugc xem 1a ngudn ning
lugng sach. Tuy nhién, ning lugng nay phu thudc vao thoi gian ngay va dém, do d6 can co
ac quy luu trir. Dé sac dién cho ac quy t6t chung ta cn bo diéu khién MPPT. Dé tai nay
nhém tac gia da thiét ké, thi cong mach sac MPPT cho &c quy. Thiét bi duoc 1ap trinh boi vi
diéu khién PIC, c6 hién thi théng s6 qua LCD. Trong twong lai, nhém tac gia s& cai tién
phén cimg v6i hién thi s6 lidu thoi gian, dién ap, dong dién, cong suat qua mang IoT.
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