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This paper proposes a new turbocharger configuration that uses fewer
semiconductor locks, fewer reactor coils, and a higher turbidity factor
than conventional turbocharger configurations. This allows for easier
control, less component loss, high efficiency, reduced circuit size and
weight, and low cost. A booster circuit configuration with recommended
neutral is required and is suitable for T-shaped and NPC 3-order inverters.
In addition, the article also applies the maximum power point tracking
algorithm for PV systems working in partially shaded conditions to
improve the working efficiency of PV systems, to meet the requirements of
the PV systems. grid-connected large capacity PV system.
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Qud il gt Bai bdo nay dé xudt mot cdu hinh tang dp méi sir dung it khéa bn dén, it
hanbai 25/3/ cudn khdng va hé s tang dp cao hon cdc cdu hinh tdng dp théng thuong.

Stra xong 02/7/2021 Diéu ndy cho phép viéc diéu khién dé dang homn, it ton that trén linh kién, hiéu

Chap nhan dang 29/7/2021 sudt cao, gidm kich thwdc va trong lwong mach, chi phi thdp. Cau hinh mach

T khéa: tdng dp co trung tinh dé xudt cdn thiét va phit hop véi cdc b nghich lvu 3

DC/DC ' bdc hinh T va NPC. Ngoai ra, bai bdo ciing dp dung gidi thudt do diém cong

Do tim diém cone suat sudt curc dai cho hé théng PV lam viéc trong c}‘iéu kién c6 béng che mét phdn

dai g dé nang cao hiéu qud cta lam viéc ctia hé théng PV, ddp trng yéu cdu cua cdc

E;L'ZC a hé théng PV céng sudt 16m néi lwdi.

pv: © 2021 Trwong Pai hoc M6 - Dia chat. Tt ca cac quyén dwoc bao dam.

P&O.

1. M& dau nang lwong tai tao, can thiét phai st dung bd

Cac bd chuyén doi ting 4p DC/DC duoc st
dung nhw mét thiét bi trung gian dé bién d6i nang
lwong gitra cac nguon dién ap thap téi mirc dién
ap DC cao hon. Trong nhiéu &ng dung hién dai,
chinghan hé thdng PV dwoc kétndi lwdi (Figueres
va nnk, 2009) va cac hé théng phat dién dung
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chuyén doi voi hé sé ting ap cao. Cac bd chuyén
déi tang 4p DC/DC khac nhau da dwoc trinh bay
trong cac tai liéu (Deshpande va Bhasme, 2018;
Selvaraj va Rahim, 2009; Scarpa va Buso, 2009;Li
va nnk,, 2007). Tuy vao &ng dung, ching cé ciu
tric cach ly (Sahoo va Kumar, 2014) hodc khong
cach ly (Chen va nnk., 2013). Cac bo chuyén ddi st
dung bién 4p c6 thé thu dwoc hé s6 tang ap cao
bang cach diéu chinh ty s6 vong day va sir dung
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cac linh kién c6 gia tri dinh mtc thap dé giam ton
that dan. Tuy nhién, cac dién cdm ro giy ra gai dién
ap cao trén cac linh kién cong suit va thwong doi
h6i mot mach dap xung (snubber). C thé st dung
mach dip xung kiéu dién tr¢ - tu dién - diode
(RCD) hodc mach kep dé triét tiéu nang lwong ro
ri (Marabeas vannk., 2011; Das va Pradhan, 2011;
A. Khan va Pal, 2017; Kumari va Babu, 2013;
Armstrong va nnk., 2006).

DE giai quyét bai toan vé mat do cong suit va
hé s6 ting ap cao trong cac bd chuyén doi DC/DC,
cac nha nghién ctru va nha san xuat da giai quyét
theo hai cach khac nhau: phat trién c6ng nghé ban
dan va dé xuit cic cu hinh méi. Tuy nhién, dé
thiét k&é mdt bo chuyén doi nhd gon, phai cé cach
dé giam thiéu hodc loai bo cac tén thit chuyén
mach. Cac ky thuit chuyén mach mém va cong
hwdng dwoc dp dung cho cic bo tang ap cao dé
giam thiéu ton thit chuyén mach. Bai bio nay
trinh bay dé xuit ciu hinh ting 4p DC/DC m&i phu
hop hon, bang cach st dung mot ciu hinh ting ap
méi st dung it khéa ban dan, it cudn khang va hé
sO tang ap cao hon cac cau hinh ting ap thong
thuong. Tl d6 din dén viéc diéu khién dé dang
hon, it ton that trén linh kién, hiéu suit cao, giam
kich thwéc va trong lwong mach, chi phi thip. Cau
hinh mach tang ap c6 trung tinh dé xuit cin thiét
va phu hop véi cac bd nghich lwu 3 bac hinh T va
NPC (Neutral Point Clamped- Kep diém trung
tinh). K&t qua danh gia hiéu qua ctia mach dwoc
phan tich béi thuat toan GA khi danh gia qua trinh
do tim diém cong suit cuc dai (MPPT) trong diéu
kién c6 bong che tirng phan.

2. Cau tric hé thong

2.1. Cdu hinh mach tdng dp DC/DC dé xudit

Hinh 1 chira cAu hinh mach ting 4p DC/DC dé
xudt, gom mot nguén cung cap DC (Vin)- ngudn
Pin quang dién, mot khdéa ban dan chuyén mach
(S), ba diode (D1, D2, D3), mot cuén cam (L), ba tu
dién (Cy, Cz Cs3). Pau ra dwoc néi véi tai tré
(Rload). Gia tri dién 4p dau ra Vo ting cao nho
hoat dong ctia khéa ban din S va kha ning tich trit
nang lwong ctia cudn day L va tu dién C3 lam cho
dién ap trén tu C; va Cz cao hon dién ap ngudn cip.

2.2. Phwong phdp diéu khién
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Hinh 1. Cdu hinh mach tdng dp DC/DC dé xudt.

Phwong phap diéu khién dwa trén phwong
phap diéu ché d6 rong xung PWM - phwong phap
diéu ché dua trén su thay déi do rong cta chudi
xung vudng din dén sy thay ddi dién ap ra. Cac
PWM khi bién d6i thi c6 cing mdt tan s6 va khac
nhau vé do rong cia swon duwong hay hodc swon
am. Xung PWM dwoc tao ra bang cach so sdnh dién
ap diéu khién UX véi song mang 1a xung tam giac
v6i tan s6 f, bién d6 dinh - dinh 1a 1 (Hinh 2). ¢
day: TON la thoi gian d6ng khéa ban dan S, T-TON

Sv _I _l _I 20% duty
0
Sv 40% duty
o
S5v
90% duty
0

Hinh 2. Gidn db diéu ché dé réng xung va ky
thuadt diéu ché PWM.
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1a thoi gian mé khéa. Do d6 hé s6 chu ky c6 gia tri
la: D =TON/T.

2.3. Nguyén Iy hoat déng

Cau hinh nay giai quyét cac yéu cau: hé so
tang ap 1én, s6 linh kién chuyén mach tich cuc
(khéa ban dan S) it, tao ra dién 4p DC ddi xitrng qua
diém trung tinh. C4u hinh ting 4p nay hoat dong
dua trén hai trang thai dong mé& khéa ban dan S
(Hinh 3).

Trang thai 1: trong khoang thoi giant=T -
TON, khéa S mé (hé mach), lic nay nang lwong
trén nguén va nang lwong trén cudn khang L sé
dwoc nap qua cac tu C; va C3thong qua cac diode
D1 va D3. Bién ap trén tu dwoc xac dinh theo cong
thirc (1):

Trang thai 1: trong khoang thoi giant=T -
TON, khoéa S mé& (hé mach), lic nay nang lwong
trén ngudn va nang lwong trén cudn khang L sé
dwoc nap qua cac tu Cq va Cs thong qua cac diode
D1 va D3. Bién ap trén tu dwoc xac dinh theo cong
thire (1):

! 1
T—Tyy (1)

Trong dé: U,; - dién ap trén tu Cy, (V); Ucs - dién
ap trén tu Cs, (V); U - dién ap nguodn cip DC, (V); T
- chu ky chuyén mach, (s), Tow - thoi gian dong
khoa ban dan S, (s).

Trang thai 2: trong khoang thoi gian TON,
khoéa S dong (ngan mach). Lic d6 ning luong ti

Un1=Uz=U

‘280,

@

Hinh 3. Cdc ché do hoat déng ctia cdu hinh dé xudt.

nguén mot chiéu sé tich trit vao cudn khang L.
DPong thoi trong trang thai nay khoa S va D2 dong
nén dién ap tir tu C3 sé nap qua tu C,. Pién ap trén
tu Cz 6 gia tri bang dién ap trén tu Cs. Do do:

T
U =Ugs = Um (2)
Trong d6: U.; - dién ap trén tu Cz, (V).
Thay (2) vao (1) c6 thé xac dinh dién 4p trén
tu C1 va C2 nhuv (3), (4):

1
Uqg=U0——= 3
a=Urp ©)

1
o= U 4

Trong d6: D - hé s6 chu ky.

Két qua 1a c6 dién 4p trén 2 tu mac ndi tiép C1
va C2 bang nhau va déi xirng. Do d6 dién ap trén
tai co gia tri:

1

ULoaa = Uc1 + Uz = 2Ucp = ZEU (5)

Trong d6: Upead - di€n ap trén tai, (V).

Va diém trung tinh chinh 1a noi néi tu C1, C2
cling chinh la mass nguon. Hé s6 tang ap cia mach:

ks =15 6)

1-D

Trong dé: kg - hé sé ting ap.

Nhuw vay, cAu hinh mach ting 4p dé xuat chi st
dung mot khéa ban dan chuyén mach S. Bén canh
d6 cdu hinh cho hé s6 nhan ap cao nhung dién ap
trén cac tu Cy, Cz, C3 va dién 4p phuc héi ngwoc trén
cac diode D1, D2, D3 chi bang mot nira so véi dién
ap dau ra. Do do, c6 thé st dung diodeSchottky c
gia thanh thap va gidm thiéu cic ton thatlién quan
dén viéc phuc hodi ngwoc diode, mot trong cac ton
that chinh trong cac &ng dung ting ap c6 hé sb
tang ap lon.

2.4. Théng s6 ky thudt ddu vao

DE lwa chon cac linh kién cho mach, can xac
dinh yéu cau ki thuit ciia mach, gom cac thong s
sau:

- Khodang dién ap vao c6 cac tri so sau:

+ Dién ap danh dinh la dién 4p cta tAm pin tai
diém c6 cong suit cuc dai: V=52 V.

+ Dién 4p 16m nhat: 14y bang dién 4p hor mach
cta tim pin: Vimax = 65 V.
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+ DPién ap cuc tiéu: 1a dién 4p t6i thiéu dé
Arduino diéu khién dong ngit cho MOSFET: Vimin
=15V.

- Dién 4p dinh mirc d4u ra: 1a dién ap dau ra
tai diém c6 cong suit cuc dai khi khong c6 bong
che, Von=165V.

- Dbng tai 1&n nhat: lomax = VoN/RL = 165/154
=1,1A

- D6 rong xung toi da: ddm bao khong vuot
qué kha ning chiu dung clia cac khda ban dan,
Dmax = 80%.

-Tan s6 dong cat: tAn s cao giup giam yéu ciu
vé linh kién nhwng dong thoi lam gidm hiéu sut
mach, fs = 40 kHz.

- Cac loai mach tich hop: gobm cac cam bién,
mach xtr 1y tin hiéu phuc vu cho viéc diéu khién
MPPT.

Mach thuc nghiém ciu hinh ting 4p dé xuit
dworc diéu khién bdi board Arduino UNO R3. Mach
tang ap dé xuit dwoc xiy dwng véi mot Mosfet
cong suit két hop véi mach kich dé diéu khién, 3
diode xung, 3 tu dién phan cuc dwoc st dung dé
lwu ndng lwgng tam thoi trong mach va cudn cam,
so' d6 khoi mo hinh thuc nghiém dwoc thé nhw
Hinh 4.

- Bé khao sat giai thuit va mo hinh mét cach
chinh xac nhat, thay vi st dung pin quang dién
thuc té rat khé cho viéc xac dinh ddc tuyén cia tim
pin khi birc xa mat troi hay nhiét do thay doi,
nghién ctru nay st dung bé mo phong Pin quang
dién Chroma 62050H. B6 m6 phong nay c6 wu
diém 1a c6 thé tuy chinh d4u ra theo théng s6 cia
tAm pin dwdi rat nhiéu diéu kién khac nhau nhw
birc xa, nhiét d6 thay ddi, hién twong bong che,...
déng thoi c6 thé ghi lai dir liéu va kiém tra hiéu
sudt cua giai thuét tim diém MPPT. Cac dir liéu déu
c6 thé giam sat trén may tinh thong qua phin
mém giao ti€ép Chroma Array Simulation. Cac
thong s6 ctia bd mo phong pin quang dién dwoc
thé hién trong Bang 1.

Mach tang 4p DC/DC dé xuat gom: mot mach
tang ap truyén thong va mét b nhan dién ap.

v

Ngudn cip DC — Mach ting ap
(Pin quang di¢n) |\ o] dc-de dé xudt

Vo oy A
A 4 \ 4
GMPPT  |PWM Mach kich
(Arduino) Mosfet

Hinh 4. So @6 khéi mé hinh thwc nghiém.

Mach do lwong gom c6 mach do 4p dung cau
phén 4p va mach do dong dién dung cam bién
ACS712 dé do dong dién va dién ap dau vao, tin
hiéu nay dwoc két noi voi dau vao twong tw cta
board Arduino.

Mach kich Mosfet dung Opto TLP250 d€ nhin
tin hiéu xung PWM tlr board Arduino dé€ kich cho
Mosfet déng ngit, so dd nguyén ly bd ting 4p
DC/DC do MPPT thé hién nhw Hinh 5.

- D€ Khdo sat ciu hinh mach ting ap dé xuit
v&i nguodn pin quang dién va do MPPT théng so
dau vao: So @6 nguyén Iy mo6 phdong cau hinh ting
ap dé xuit do diém cong suit cuc dai trén phin
mém PSIM thé hién & Hinh 6. Trong m6 hinh md
phong st dung 3 module PV mic ndi tiép dé thuin
tién cho viéc khao sat hién twong bong che. Pau ra
clia day PV dwoc mac voi dau vao cta ciu hinh
tang ap dé xuit. C6 cac cdm bién dong dién va dién
ap dé thu thap tin hiéu dong dién, dién ap dau vao
truyén vé Arduino, ttr d6 Arduino xudt tin hiéu
xung PWM dé diéu khién dong ngat Mosfet véi hé
s6 chu ky (D) thay doi. Hai giai thuit GA va P&O
dwoc dé xuit 4p dung d€ so sanh, danh gia. Thi
nghiém mé phong dwgc tién hanh trén so d6 nay.
Cac thong s6 cia module PV dwoc thé hién trong
Bang 2. Thong s6 cua cac linh kién str dung trong
mo phong va thwe nghiém dwoc trinh bay trong
Bang 3.

Phin mém PSIM dwoc st dung dé khao sat
ciu hinh ting 4p dé xuit vai giai thuat do diém
MPPT bang GA va P&O cho hé théng pin quang
dién lam viéc trong diéu kién birc xa dong nhat va

Bdng 1. Cdc théng sé ctia b mé phdng pin quang dién.

Thong s Gia tri Thong s6 Gia tri
Dién dp ra 0-600V Tam do dong dién 3.4A/8.5A
Dong dién dinh mirc 0-8.5A Nhiéu dién 4p (dinh-dinh) 1.5V
Cong suit dinh mic 5kW Do dap dién 4p hiéu dung 650mV
Tam do dién ap 120V/600V b6 dap dong dién hiéu dung 150mA
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Hinh 5. Sor d6 nguyén ly b tdng'cip DC/DC do MPPT.

Bdng 2. Théng sé tdm pin quang dién diing trong
mé phdéng va thuc nghiém.

S6 lwgng cell 36

Cong sudt cuc dai (Pmax) 60 W

Dong dién tai Pmax (Imp) 3,33A

Dién 4p tai Pmax (Vinp) 18V

Dong dién ngan mach (I0) | 3,99V

Dién 4p hé mach (Vi) 216 V

Hiéu suit module 14,2%

Dién 4p cwc dai cia hé thong | 600 V

Kich thuéc 780x675x35 mm

Bdng 3. Théng sé cdc linh kién stv dung trong mé
phdng va thuc nghiém.

Thong s6 Gia tri

Cudn day L 0,4 mH

Diode D1, Dy, D3 MUR1660CT
n C1, Cy, C3 470 uF/250V

Tu dién Cin 470 uF/100 V

Khéabindan | S IRFP250N

Tén s6 chuyén mach (fi) 40 kHz

Lol
Hinh 6. Cdu hinh mach tdng dp dé xudt do MPPT
trén PSIM.

c6 bong che mét phan. Trong pham vi bai bao,
nhém nghién ciru da khao sat hé thong pin quang
dién 1am viéc trong 4 trweong hop cd cac mirc birc
xa khac nhau, nhiét do0 méi tredng (25°C) va tai
khong thay doi.
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Vo_mplytuong Vo_mptonthat Vo_thucnghiem

0 0.05 0.1 0.15 0.2 0.25 0.3
Time (s)

Hinh 7. Dang séng dién dp ddu ra V, ctia cdu hinh tdng dp.

2.5. Két qua va thdo ludn

g AY — 7 %y A 7 n Py f = 40 kHZ
2.5.1. Cdu hinh mach tdng dp dé xudt véi nguén mét 92
chiéu cd dinh 90
Y Y 7 A 7 A 27 N O\o
Hinh 7 la dang s6ng dién ap dau ra cua cau < 88
hinh ting ap dé xuit. V&i hé s6 chuky D = 0,5, Vin "3 86
=30V, R =80 Q ¢& diéu kién ly twdng khong xét 3 84
d.eAn t,on tllat ndng lu’cg‘ng t\rong bo chuytin fiAOl’ gia an 8 Mo phong
diénap dauramo phcing laVo=120 Vt}:e h17¢n qua 0 Thyc nghiém
dwong mau do. O diéu kién co xét dén ton that 50 100 140 170
nang lwgng thi gia tri dién ap dau ra mo6 phong la P (W)
Vo = 105,65 V thé hién qua dwong mau xanh _
Cr s oaen s aw A s f =50 kHz
dwong. Gia tri dién ap dau ra thwc nghiém la Vo = 92
104,25V thé hién qua dwong mau hong. < 90
2.5.2. Khdo sdt mach tdng dp dé xudt véi nguén mot = 88
chiéu cé dinh & nhiéu hé s6 chu ky (D) va tdn sé § 86
chuyén mach (f;) khdc nhau dé so sdanh hiéu sudt ‘é o
gitta mé phdéng va thyc nghiém M6 phong
82 Thuc nghi¢m
Két qua so sanh hiéu suat mo phong va thuc 50 100, () 140 170
nghiém ctia cdu hinh dé xuit véi dién ap dau vao W)
Vin= 50 V, hé s6 chu ky D = 0,5 dwgec trinh bay &
Hinh 8. Hiéu suit do dwoc & cac mirc tai khac nhau 92 f =65 kHz
dwéi tan s6 chuyén mach khac nhau. Hiéu suit !
x 90
f = 30 kHz = 89
90 = 88
< 88 38
= = 86 Mob phong
& 86 85 a
2 84 Thyc nghiém
28 50 100 140 170
T 82 Mo phong P (W)
80 Thyc nghi¢m
50 100 140 170 Hinh 8. So sdnh hiéu sudt mé phéng va thuc
P (W)

nghiém ctia cdu hinh theo f..
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thuc nghiém cao nhat cia bo chuyén d6ila 91,5%
& tin sO chuyén mach f = 65 kHz. Do d6, véi tan s
chuyén mach f = 65 kHz, dién ap dau vao Vi, = 30
V, hiéu suit mo6 phong va thwe nghiém do dwoc &
cac mirc tai khac nhau dwdi cac hé s6 chu ky (D)
khac nhau dworc thé hién & Hinh 9. Hiéu suit thuc
nghiém cao nhit do dwocla 91% & hé s6 chu ky D
= 0,35. Nhin chung, két qua dién ap d4u ra, hiéu
sudt gitta m6 phong va thuc nghiém cé s chénh
1éch 1a do ton that nang lwong trén cac linh kién,
dac biét 1a dién trd néi tiép tu dién ESR ma trén
phan mém mo phong khong thé mo ta chinh xac
duoc (khong cé thiét bi hd tro nén khong thé xac
dinh dworc chinh xac dién trd ndi tiép tu dién ESR).

D=0.35
95
~= 90
é
"3 85
=
©
L 80
Mo ph(’)ngA
75 Thuc nghiém
0 50 P (W) 100 150
D=0.5
90
~ 88
=
& 86
2
= 84
@O
T 82 Mo phong
Thuc nghiém
80
0 50 100 150
P (W)
D=0.7
90
85
"3 80
=
= 75
= Mo phéng
70 Thuc nghiém
0 50 100 150
P (W)

Hinh 9. So sdnh hiéu sudt mé phdng va thuc
nghiém ctia cdu hinh dé xudt theo hé s chu
ky (D).

2.5.3. Cdu hinh mach tdng dp dé xudt véi ngudn pin
quang dién va do MPPT

Trudong hop 1: Cac tAim pin nhin mirc bikc xa
dong déu nhw nhau, khong c6 béng che 1.000 -
1.000 - 1.000 W/mz2.

Hinh 10 thé hién dic tuyén P-V cta hé thong
pin quang dién v&i mirc birc xa 1.000 W/m?2 & moi
module, do d6 dac tuyén chi c6 mot dinh duy nhit
va c6 cong suat 1a 190,87 W. Hinh 11 lan lwot thé
hién diém cong suit ma giai thuat P&O va GA do
dwoc chay trén ciu hinh ting ap dé xuit. Nhin
thay rang 2 giai thuat déu do ra dwoc diém c6 cong
sut cuc dai.

Trudong hop 2: Cac tAm pin c6 mikc birc xa lan
lwotla 1.000 - 800 - 600 W/m? (diém cwc dai toan
cuc nam bén phai).

Hinh 12 thé hién dic tuyén P-V cta hé thong
pin quang dién véi mire birc xa lan lugt trén cac
module1a 1.000 - 800 - 600W/mz2, do d6 ddc tuyén
c6 3 dinh cong suit cyc dai nhung dinh ¢ cong
suit 16n nhit 1a 127,47 W nam & phia bén phai.
Hinh 13 Ian lwgt thé hién diém cong suit ma giai
thuit P&O va GA do MPPT dwoc chay trén ciu
hinh ting 4p d& xuit. Qua hinh nhin th4y rang gii
thuét GA do ra dwoc diém c6 céng suit cuc dai la
127,1 W, trong khi d6 giai thuat P&O bi roi vao
diém cuec tri dia phwong & gitrala 108,1W.

Truwong hop 3: Cac tAm pin c6 mirc birc xa lan
lwot 12 800 - 400 - 200 W/m? (diém cuc dai toan
cuc nam & gitta).

Hinh 14 th€ hién dic tuyén P-V ctia hé thdng
pin quang dién véi mire birc xa lan lugt trén cac
module la 800 - 400 - 200W/m?, do d6 dac tuyén
c6 3 dinh cong suat cuc dai nhwng dinh c6 cong
suit 16m nhitla 55,79 W nam & gitra. Hinh 15 I4n
lwot thé hién diém cong suat ma giai thuit P&O va
GA do dwoc chay trén ciu hinh ting ap dé xuit.
Qua hinh nhan thiy ring giai thuat GA do ra dwoc
diém c6 cong suat cuc daila 55,82 W, trong khi d6
giai thuit P&O bi roi vao diém cuec tri dia phwong
& bén trdila 50,98 W.

Truong hop 4: Cac tAm pin c6 mikc birc xa lan
lwotla 1.000 - 200 - 300 W/m? (diém cuc dai toan
cuc nam bén trai

Hinh 16 thé hién dic tuyén P-V ctia hé thdng
pin quang dién vé&i mirc birc xa 1an lwot trén cac
module la 1.000 - 200 - 300 W/mz, do d6 dac
tuyén c6 3 dinh céng suit cwc dai nhung dinh ¢
cong suit1ém nhat1a 63,62 W nam & phia bén trai.
Hinh 17 I4n lwot thé hién diém céng suit ma giai
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Hinh 11. Két qud mé6 phdéng do diém MPPT vdi gidi thudt P&O0 va GA 1000-1000-1000 W/mz.
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Hinh 12. Ddc tuyén P-V ctia hé théng pin quang dién 1000-800-600 W/m2.
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Hinh 13. Két qud mé phéng do diém MPPT véi gidi thudt P&O va GA 1000-800-600 W/m?,
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Hinh 14. Ddc tuyén P-V ctia hé thdng pin quang dién 800-400-200 W/m2.
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Hinh 15. Két qud mé6 phdng do diém MPPT vdéi gidi thudt P&O0 va GA 800-400-200 W/m?.
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Hinh 16. Ddc tuyén P-V ctia hé théng pin quang dién 1.000 - 200 - 300 W/mz.
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Hinh 17. Két qud mé6 phdng do MPPT véi gidi thudt P&O, GA 1000-200-300 W/mz.

thuit P&O0 va GA do dworc chay trén ciu hinh ting
ap dé xuit. Qua hinh 18 nhin thiy: ca 2 giai thuit
déu do ra diém c6 cong suat cuc dai. Trong treong
hop nay do diém birc xa nam phia bén trai, bén
canh d6 hé s6 chu ky (D) luc khéi ddong nam gan
diém nay nén vo tinh giai thuit P&0O do ra dworc.
Nhuwng trong thuc té da s6 cac dinh c6 cong suit
cuc dai thwomg nam bén phai hodc & gitra, nén st
dung gidi thuit P&O dé do diém cong suit cuc dai
trong hé théng pin quang dién lam viéc trong diéu
kién c6 bong che tirng phan la khéng hiéu qua
bang giai thuat GA.

3. Kétluin

Bai bdo da dé xudt mét ciu hinh ting ap
DC/DC gitip gidm s6 linh kién ban din, hé s6 nhan
ap cao, hiéu suit cao so v&i ciu hinh truyén thong
da dwoc nghién ciru truede d6. Ngoai ra, cdu hinh
¢6 c4u tric don gian nén dé dang kiém tra hw hong
vaxac suat hwhong trén caclinh kién thap. Bai bao
da trinh bay phwong phap diéu ché do rong xung,
nguyén ly hoat dong, két qua phan tich mach va
tinh toan, lwa chon linh kién cho ciu hinh ting ap
DC/DC dé xuit va ap dung giai thuat do diém cong
sudt cuc dai trén cdu hinh dé xuit. Trén co s& ly



90 Nguyén Pirc Minh va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 62(4), 79 - 90

thuyét da dwoc trinh bay, mé phdéng va thuc
nghiém da dwogc tién hanh dé chirng minh kha
nang hoat dong cia mach. Tt két qua mé phong
va thwc nghiém da kiém ching dwoc mot s6 wu
diém cuia mach ting ap DC/DC dé xuit:

- Hé s6 nhan 4p cao: s6 lwong khéa ban dan
giam dang ké so véi cac cau hinh da nghién ciru
trwdc d6. Nhitng wu diém cta cdu hinh dé xut
vuot troi hon cac ciu hinh da nghién ctru trwéce
dé: gidm su phirc tap trong diéu khién do chi cé
mot khéa ban dan; tiét kiém chi phi; kich thuéc
mach nho gon.

- Hai giai thuat do diém cong suat cuc dai P&O
va GA khao sat véi hé thong PV lam viéc trong diéu
kién c6 bong che va khong c6 bong che chay 6n
dinh trén ciu hinh dé xuit.

Bén canh d6, cAu hinh ting ap DC/DC c6 trung
tinh dé xuat 1a can thiét va phu hop cho cac bd
nghich lwu 3 bac hinh T va NPC, dap &ng dwgc cac
yéu cau cia cac hé thong PV cong suat nhé quy mo
hé gia dinh va céng suat 1én néi lwdi.

Pong gop cua cac tac gia

Tac gia Nguyén Pirc Minh: dwa ra y tudng
viét, thu thap dir liéu, xay dwng giai thuit va dé
xudt mot ciu hinh ting 4p cho ndi dung bai viét.
Trwong Viét Anh: thiét ké, xay dung mach diéu
khién cho mé hinh thuc nghiém, giai thich cac dir
liéu va thong so ky thuat. Lé Hoang Phi: thiét ké,
xdy dung mach diéu khién cho mé hinh thuc
nghiém. Vi Thi Thuy Lan: ki€ém tra thong s6 thuc
nghiém va xay dung mé hinh mé6 phéng. D6 Nhw
Y: md phéng va kiém tra cac thong s6 thuc nghiém
va hiéu chinh hinh thic téng quan bai viét. Trinh
Trong Chwéng: thuc nghiém, mo phong so sanh
dwa rakétludn vakiém tra hiéu chinh ndi dung bai
viét.
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