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PIEU KHIEN NOI LUGI CHO NGUON DPIEN MAT TROI KET HQP VOI
TUABIN GIO SU DUNG GIAI THUAT HE BAM PIEM CONG SUAT CUC PAI

e L& Kim Anh®

Toém tit

Nghién cieu sik dung va khai thac hiéu qua nguon dién mdt troi ciing nhw nguon ndang hrong gio dé
phat dién cé y nghia thiét thwe dén viéc giam bién doi khi hdu. Cong nghé hién nay dang sir dung cdc
té bao quang dién, dé dam bao cdc té bao quang dién luén hoat déng & cong sudt t6i da, hé thong phai
van hanh quanh diém cwc dai MPP. Viéc két hop nguén dién mqt troi voi tuabin gio’ noi lu"o'i wu diém
cua he théng la sw chii dong dwge nguon dau vao. Két qua mé phong hé thong diéu khién noi lum cho
nguon pin mdt troi két hop VOi tuabin gio su dung phwo’ng phap glal thudt hé bam diém cong sudt cuc
dai nham duy tri cong sudt phat t6i da ciia hé thong bt chdp tdi noi VO’l hé thong

Tir khéa: Nang lwong tdi tao; pin mdt troi; tuabin gié; mdt troi ndi lwGi két hop véi tuabin gio; hé

bém diem cong sudt cuc dai.

1. Pit van dé

Ngay nay ctng voi sy phat manh mé cia thé
gidi, nhu ciu sir dung nang lugng cua con ngudi
ngdy cang tang. Ngudn ning luong tai tao noi chung,
nguon ndng luong mat tr(n vanguon ning luong gid
no6i riéng 1a dang ngudn nang luong sach, khong
gdy 6 nhiém méi truong, dong thoi tiém nang vé trix
luong nang lugng mét troi cling nhu ndng lugng gid
& nudc ta rat 1on [1]. Theo s6 lidu cua Ngan hang
thé giéi, tiém nang gi6 cua Viét Nam (& d6 cao 65
m) rat kha quan, udc dat 513.360 MW, 16n hon 200
1an cong suat nha may thﬁy dién Son La. Mat khac
hang nam mat troi cung cap cho trai dat mot nang
luong khong 16, gip 10 lan trit lugng cac ngudn
nhién liéu c6 trén trai dat. Hién nay ¢ nudc ta chu
yéu str dung h¢ théng nang luong mat troi dc lap,
hoac hé théng doc lap két hop gitra nang luong mat
troi va cac ngudn ning lugng khac. Con hé thong

ning lugng mat troi ndi ludi méi dang thi diém l1ap
dat tai Trung tdm Hoi nghi quéc gia (150 kWp) va
tdoa nha Bo Cong Thuong (12 kWp). Tuy nhién, dé
khai thac, sir dung ngudn ning lugng mit troi va
ning luong gi6 cho hiéu qua nham thay thé dan cac
ngudn nang luong hoa thach ngay cang can kiét, gy
6 nhiém mai truong dang 1a muc tiéu nghién ciru
ctia nhiéu qudc gia. Pidu khién ndi ludi cho ngudn
dién mit troi két hop véi tuabin gié hudng dén phat
trién ludi dién thong minh va diéu khién ndi ludi linh
hoat cac nguén phan tan [2].

2. M6 hinh diéu khién néi lwéi cho ngudn
dién mit troi két hop véi tuabin gié sir dung may
phat dién dong b nam chiam vinh ciru (PMSG)

Heé théng ndi ludi cho ngudn dién mit troi két
hop v6i tuabin gio su dung may phat dién dong bd
nam cham vinh ctru bao gdm céc thanh phan co
ban nhu Hinh 1.
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Hinh 1. So d6 cAu tric hé thong didu khién noi lwéi cho ngudn dién mit troi két hop véi tuabin gié

®) Truong Cao dang Cong nghiép Tuy Hoa.
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2.1. M6 hinh pin mit troi (PV)
* Theo quan diém nang luong di¢n tir thi pin
mat tro1 PV (Photovoltaic cell) c6 thé dugce coi
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nhu nhitng ngudn dong biéu dién mdi quan hé phi
tuyén [-V nhu Hinh 2.
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Hinh 2. Péc tinh 1am viéc cia pin mét troi
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Hinh 3. So d6 twong dwong ciia pin mit troi

Hiéu suét clia tAm pin mdt troi dat gia tri 1on
nhat khi pin mit troi cung cAp cong sudt cuc dai.
Theo dic tinh phi tuyén trén Hinh 2 thi n6 s& xay
ra khi P-V 1a cyc dai, trc 1a P-V =P __ tai thoi
diém a..v,..) duoc goila diém cuc dal MPP
(Max1mum Pomt Power). H¢ bam diém cong suét
cuc dai MPPT (Maximum Point Power Tracking)
duogc sir dung dé dam bao rang pin mat troi ludn
lubn lam viéc & diém MPP bét chép tai dugc ndi
Vao pin.

* Dong dién dau ra cua pin theo [3] dugc tinh
nhu sau:

R ORIES

Trong d6: q: dién tich electron = 1,6 x10-"
C, k: hing s6 Boltzmann’s = 1,38 x103 J/K, Is: 1a
dong dién béo hoa cua pin, I : 1a dong quang dién,
T : nhigt d6 lam vigc cta pm R - dién tr¢ shunt, R :
dlen trg cua pin, A: h¢ so ly tuong Theo biu thirc
(1) dong quang di¢n phu thudc vao nang lugng mat
troi va nhiét do 1am vi¢e cua pin do do:
DLyp=se+ K (Te=Trepl . H 2)
voi: [ : 1a dong ngén mach & nhiét do 25°C,

(D)

K, h¢ s6 nhiét do cua dong dién ngin mach, T :
nhlet d6 ciia bé mat pin (nhi¢t d§ tham chiéu), H:
birc xa cia mat troi kW/m?,

O day gia tri dong dién bdo hoa cua pin voi
nhi¢t do cua pin dugc tinh nhu sau:
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Trong do: I,: 1a dong bao hoa nguge & bé mit
nhiét do va bu'c xa cua mdt troi, E: nang luong
vung cip cua chit ban dan, phu thuoc vao hé so 1y
tuong va cong nghé lam pin. Mat khac mot pin mat
troi c6 dién ap khoang 0,6 v, do d6 mudn c6 dién
ap lam viéc cao thi ta mac ndi tiép cac pin, mudn
c¢6 dong dién 16n thi mic song song, nhu Hinh 4.
Vay dong dién mot modul tAm pin sé la:
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Hinh 4. Dong dién 1 modul tdm pin
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Tir céc biéu thic (1), (2), (3), (4) dd phan tich
¢ trén, moO hinh pin mat troi dugc xay dung trén
Matlab/Simulink v6i cac ngd vao la dong dién,
nhiét d6. Ng ra la cong suét va dién ap cua pin,
nhu Hinh 5.
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Hinh 5. M6 hinh pin mit troi

2.2. M6 hinh tuabin gié
Theo [4] cong suat ctia tuabin gi6 dugc tinh
theo biéu thuc:
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P, =C, P )

Trong do: P : Cong sudt dau ra cla tuabin
(W); C (7» B): Hé sb bién ddi nang luong (la ty s6
gitra the d6 dau canh A va goc canh p); A: Tiét dién
vong quay cua canh quat (m?); p: Mat d6 cia khong
khi, p=1,255 (kg/m’).

Ttr biéu thirc (5) ta thiy van toc gid la yeu t6
quan trong nhit cia cong suat cong suat dau ra
tang theo liiy thira 3 van tc.

Hg 50 bién doi nang lugng C (A, B) clia bicu
thtrc (5) dugc tinh nhu sau:

C,(h,B)= 05176(M—04B 5)@7‘

l
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+0.0068% (6)

Pudng cong biéu dién mbi quan hé gitra C,
va A nhu Hinh 6.
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Hinh 6. Puong cong méi quan hé giira C, va

Nhu ta d3 biét ty sb toc d6 dau canh tuabin

gi6 va téc do 1a: A= ko trong d6 o toc do quay
v
ctia tuabin, R ban kinh cua tuabin, v van téc cta gio.
Momen cua tuabin gié dugc tinh 3nhlr sau:
P 1 0
T,6=-"=—npR’°C (®)
" w 2 P s

Tir cac biéu thirc (5), (6), (7), (8) dd phan
tich ¢ trén, md hinh tuabin gi6é dugc xay dung
trén Matlab/Simulink véi thong so dau vao toc do
gi0, toc do cua may phat dién va thong s6 dau ra
momen, nhu Hinh 7.
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Hinh 7. M6 hinh tuabin gi6
2.3. May phat dién d(‘”)ng b0 nam cham vinh
ciru (PMSG)
Theo [5], phuong trinh dong va ap trén h¢
toa do dq:

di,_1, +o)qui + 1 u
T Usd s 5+ ‘sq 'y Ysd 9
a T, UL, L, ©)
di L
54 :_wslisd _iisq +iusq_ \h

Trong do: L, dién cam Stator do ¢ vi tri dinh
cuc; L dign cam Stator do ¢ vi tri ngang cyc; tu
thong cyc (vinh cuu); T, T, hang s6 thoi gian
Stator tai vi tri dinh cuc. Phuo‘ng trinh moémen:

3 . .
mM = EPL [\Ij plsq + Zxdlsq (Lsd_ qu)] (11)

Pé xay dung mo hinh PMSG trén matlab —
simulink dya vao cac biéu thuc (9), (10), (11). Mo
hinh dugc xay dung nhu Hinh 8.

iq

Hinh 8. M6 hinh may phat dién PMSG

2.4. Phuwong phap diéu khién bam diém
cong suit cue dai (MPPT)

Hién nay c6 nhiéu ky thuat dé diéu khién pin
mat troi va tuabin gio bam diém cong sut cuc dai.
Nhing k§ thuét nay c6 thé phan thanh 2 nhom chinh
sau: ky thuat tim kiém va ky thuat tim kiém dua trén
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mé hinh. O ky thudt tim kiém d@ thuc hién nhung
doi hoi mot s6 bude 1én méi hoi tu duoc diém cuc
dai (MPP) trong khi d6 s& hoi tu rit nhanh diém
MPP véi ky thuat tim kiém dwa trén mé hinh. Ky
thuat nay doi hoi phai biét chinh xac théng sb cia
pin mat troi va cac s6 do ca nhiét d6 va birc xa mat
troi ciing nhu thong s cua tuabin gié, nhu Hinh 9.

Start

P1 = ldca- Vaa

/ Ve, lact, Vaezs lacz /

V=V+AV| | V=V-AV | | V=V-AV|

| V=V+AV|

I i } }

Hinh 9. Luu db thuét toan P& O didu khién truc tiép
theo phwong phap MPPT

Trong Hinh 9, bd diéu khién MPPT s& do cac
gia tri dong dién [ va dién &p V, sau d6 tinh toan do
sai léch AP =P1-P2, AV =Vdcl —Vdc2.

3. M6 phéng mé hinh diéu khién h¢ thong
ndi lwéi trén Matlab/Simulink

3.1. M6 hinh mo phéng

Hé théng diéu khién duoc xay dung duya trén
so d6 ¢ Hinhl.

3.2. Két qua md phéng

350

300 : . . B 4

250 q
200 q

150 i | | H 4

50) q

002 0.04 006 008 0.1 012 014 016 018 02

Hinh 11. Céng suit cia pin (W)
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Hinh 10. So' @6 cAu tric hé théng diéu khién ndi lwéi cho ngudn dién mit troi
két hgp véi tuabin gié
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Hinh 17. Pién ap néi luéi Uabe (V)
Nhén xét: Qua két qua mé phdng, cho théy
khi birc xa mit troi thay d6i thi dong PV thay dbi
manh, ap PV it thay d6i va cong suit caa PV phu
thudc anh hudng cua birc xa. H¢ théng diéu khién
nbi ludi phat cong suit tai thoi diém t= 0,02 s.
4. Két luan
Diéu khién ndi ludi cho ngudn dién mat troi
két hop véi tuabin gio sir dung giai thuat diéu khién
MPPT, da phat huy dbi da cong suit phat ra va cong
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Hinh 16. Dong dién ngd ra Iabc (A)
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Hinh 18. Dong dién noi lwéi Iabe (A)

suat PV thu duge ludn dat gia tri cuc dai. Tai thoi
diémt=0,02 s dong tai, dong va dién ap ddu ra ludén
dat gi4 trj On dinh va bang gia tri dat. Hé thong ndi
lu6i duoc thong qua may bién ap va dudng day tai
dién. M6 hinh diéu khién ndi ludi cho ngudn dién
mat troi két hop tuabin gié nham huéng dén viéc
phat trién ludi dién thong minh va diéu khién ndi
luéi linh hoat cho cic ngudn phan tan./.
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GRID-CONNECTED CONTROL OF AN INTEGRATED SOLAR CELL-WIND TURBINE USING
THE ALGORITHM OF MAXIMUM POWER POINT TRACKING
Summary
The research aims at effectively using, exploiting solar energy and wind energy sources to generate electricity,

which helps reduce climate change. Modern technology has been using solar cells, and the system must operate around
the maximum power point (MPP) to ensure that solar cells are always at the maximum capacity. The combination of
solar cells and wind turbines enables the system to gain active fuel input. The paper presents the result of modulating
the grid-connected control system of the integrated solarcell-windturbine model using the algorithm of Maximum
Power Point Tracking in order to maintain the maximum capacity of the system regardless of connected power loads.

Keywords: Renewable energy, solar cells; wind turbines; grid-connected solarcell-windturbine; Maximum Power
Point Tracking.
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