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Tém tit. Dé giam kich thudc va chi phi cta cac hé thong truyén dong, bai bao dé xuat mot hé théng truyén
dong dién duoc cap dién boi quang dién mit troi dya vao cong nghé bién tan 3 pha 4 khoa ap dung 2 b
dléu khién dong dién tré. Pau tién, md hinh bo chuyén doi dc—dc tiang dp dwoc dua ra va thyc thi diém cong
suét cuc dai bang cach dleu chinh ty 1& chu ky lam viéc ciia bo ting ap bang phuong phap d6 dan gia ting
dé trich xuat cong suat toi uu tir quang dién mat troi thao luan. Thu hai, bo diéu khién vector cho dong co
ddng bo nam chdm vinh ciru ¢6 tai bom dugc didu khién theo cong suét ctia quang dién mit troi. Cudi cing,
hé thong dé xuét dwoc mo phong boi phan mém MATLAB/Simulink va dap tng diéu khién dugc xac thyuc
thong qua két qua mo phong.

Tir khéa. Bién tin 3 pha 6 khéa (SSTP), Bién tan 3 pha 4 khoa (FSTP), bién tan, PV

1 GIOITHIEU

Trong s tAt ca cac ngudn ning luong tai tao, nang lugng méat troi da dat dugc sy ap dung phé bién do hiéu
qua vé chi phi [1-3] va ciing la mdt trong nhimg nguén nang lugng hira hen nhit cho viéc phat dién cong
sudt phan tan. Cac tdm pin quang dién nang luong mat troi (PV) yéu cau cac k¥ thuat diéu khién dé dam
bao hoat dong voi diém cong suat cuc dai (MPPT). K¥ thuét nay da duoc mé ta trong tai liéu k¥ thuat [4-
10]. Trong [4], MPPT cho hé théng PV sir dung tim kiém Cuckoo voi kha ning che bong mot phan. Trong
[5-6], ddnh gia va kiém soat luu trir niang lugng PV dua trén bo diéu khién MPPT ché d6 truot duoc dé
xuét. Trong [7], diéu khién phi tuyén dua trén budc lui cho MPPT trong hé théng quang dién ciing duoc
nghién ctru. Trong [8], tdi wu hoa bo diéu khién MPPT duya trén mo thong qua cac ky thudt siéu thuat toan
cho cac hé thong PV doc lap dugce dé xuét. Trong [9], diéu khién phan hoi dau ra cia cac hé théng PV
khong cam bién, véi MPPT dugc bao co. Trong [10], nghién ctru so sanh vé MPPT cho PV duoc d& xuét.
Tiép theo d6, bo truyén dong dién sir dung PV giup str dung ning luong hidu qua trong cac khia canh tiét
kiém ning lugng [11] ma giai phap nay rat hitu ich cho hé théng bom nuéc dua trén PV. Gan day, nghién
ctru vé hé thong bom nudc dwa trén PV duoc théo luan trong cic cong viéc ciia [12-18]. Pong co khdng
ddng bo 3 pha rotor 16ng soc duoc cép dién tir PV véi diéu khlén vector [12], mé hinh db thi lién két [13],
dic tinh 6n dinh va tam thoi ctia hé thdng bom nudc PV moét cap [14], md hinh tin hiéu nho va diéu khién
hé thdng bom nude dua trén PV [15], so sanh hiéu sut ctia bo diéu khién cho cac ing dung bom nudce béng
PV ning lwong mit troi [16]. Trong [17], nghién ctru va phan tich b truyén dong dong co khong dong bo
3 pha tao ra giai phap ning lugng xanh hiéu suat cao voi bo udc tinh thong minh ciing duge nghién ciu.
Trong [18], danh gia hi¢u sut ciia bo bién tan da bac dua trén bo didu khién logic md cip dién tir PV cho
dong co khong dong bd 3 pha dugc nghién ctru.

(a) Kién tric truyén dong dién véi bién tin SSTP
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(b) Kién triic truyén dong dién voi bién tan FSTP

Hinh 1: Kién trac hé thdng truyén dong voi PV

banh gia vé su phat trién cta hé thdng bom nudc tir PV duoc thao ludn trong [19-20]. Panh gia tong
quan vé& dong co dién véi PV ciing duge béo cao trong [21-22]. Ngoai ra, danh gia tdng quan vé hé théng
bom nudce nang luong mat troi, gio va gio lai-PV véi goc do ky thuét dién duge nghién ctru trong [23].

Thong thuong, cac hé thong truyen dong dong co su dung cdu trac bién tan 3 pha 6 cong tic (SSTP)
dugc xem nhu la tiéu chuan ciia hé thong truyen dong dién [1-2]. Tuy nhién, cac cau trac nay c6 nhugc
diém vé chi phi, d6 phtrc tap cua by diéu khién, kich thudc 16n. Mot cach tiép can khac dé khic phuyc nhimg
nhuogc diém trén 13 giam s6 luong khoa ban dan ma da dugc tim thay qua cOng viéc trong [24-25]. Tong
hop cac cong trinh nghién ciru trude day, bai bao dé xuat mot hé thong truyén dong dién nang luong mat
tréi moi ing dung blen tan 3 pha 4 khda ma cé nhitng dong gop chinh nhu sau:
i) Mot kién trac truyen dong dién nang luong mat troi voi bién tan 3 pha 4 khoa duge dé xuit;
i1) Phuong phap diéu khién vector cai tién ap dung cho diéu khién toc @6 PMSM tng dung quat/bom;
iii) Pap tng diéu khién dugc chinh minh qua két qua mé phong.

Nhitng phan chinh ciia bai bio dwogc tom tit nhu sau: Phan 2 d& xuét kién tric hé thong truyén dong

nang luong mat troi. HE théng diéu khién dugc thao luan trong Phan 3. Phan 4 dua ra két qua mo phong.
Két ludn va hudng phat trién cia bai bao dugc dua ra trong Phan 5.

2 HE THONG PHAN CUNG PE XUAT

Mot dang chuén ctia mot hé thong truyén dong dién nang luong mét troi dugce chi ra tai Hinh la. HE thong
nay bao gdm bo bién d6i DC-DC ting ap (DBC), bién tan ba pha sau khoa (SSTP) va dong co dién xoay
chiéu. Pién ap va dong dién tir nhiing tdm pin ning luong mit trdi (PV) cip ning lugng dién cho DBC va
dién ap dau ra cua bd DBC la dién 4 ap dau vao ctia SSTP.

Tuy nhién giai phap truyén dong dién ciia Hinh 1a c¢6 gidi han 13 gi4 thanh cao va khong gian chiém chd
16n. Dé khic phuc gi6i han nay, mot kién tric truyén dong dién nang luong mat troi méi duoc dé xuét tai
Hinh 1b v6i giam khéa ban dan, cu thé 1a giam hai khéa so véi Hinh 1a. Chi tiét ciia hé thong nay dugc
miéu ta phia dudi.

2.1PV

Pin mat troi duge ché tao va van hanh theo dic tinh phi tuyén dong dién-dién ap (1-V) va cong suat-dién
&p (P-V), nhitng dic tinh phi tuyén ndy thay ddi theo burc xa mdt troi va nhiét do hoat dong cua té bao
quang dién. Phuong trinh toan hoc chung cho dic tinh dau ra I-V ctia mot té bao quang dién di duoc
nghién ctru trong sudt bbn thap ky [1].
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Téc gia: Phagm Cong Duy

2.2DBC
iL I iL Iout
Y Y Y, S oYY YL
I c
u, S, C—= U U S, C+ U
_ DBC _ — DBC _
(a) S7 ngit (b) S7 dong

Hinh 2 Trang thai dong/ngan cia DBC o
Dua vao Hinh 2a, phuong trinh dién ap ctia DBC dau vao va dong dién qua tu dién C dugc bicu dién

H¢ phuong trinh (1) dugc viét lai

Hé phuong trinh (2) duoc viét lai theo khoa ban dan S7

udzLdi+uC
dt
. 1)
Cd_tCZIL_Iout
Ldi:ud—uC
dt
du )
Cd_tC:iL_iout
di=0.iL+o—_luc+u—d
dt L L 3)
Qg 1oy
dd C C

Dura vao Hinh 2b, phuong trinh dién 4p cia DBC dau vao va dong dién qua tu dién C duoc biéu dién

Hé phuong trinh (4) dugc viét lai theo khoa ban dan S7 14 nhu sau:

Tong quat

du (4)
C —C= _iout
dt
CL:O.iL +1;1uC ]
dt L L 5)
Qe _ o
dt C
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dip ] [, S-1

i1 |2 0
at |_ L |:Lj|+ L(ug+| 1liy, (6
duc | |1-8S; ollbel | g -
dt C

Tong hop lai, tir hé phuong trinh (3) va (5) mo hinh toan hoc cia b DBC dugc mo ta qua h¢ phuong
trinh (6). Hé phuong trinh L nay co 2 bién dau vao va 2 bién trang thai ciing nhu phu thudc vao trang thai
dong/ngat cua khoa ban dan S7.

2.3 FSTP

Hinh 1b ciing chi ra so d6 mach cong suit cia FSTP, pha a clia ddng co xoay chiéu 3 pha duogc ndi diém
giita ctia hai tu dién, giai phap nay da giam hai khoa ban dan S1 va S2 so v6i SSTP.

Dé viéc phan tich don gian, gia sit FSTP ¢6 4 khoa ban din 1y tuong va khoa S3 va S5 duoc ky hiéu Sb
va Sc tuong ung:

S, =S, )
S, =S,
Dién ap cuc ctia FSTP c6 thé dugc tinh dua vao khoa ban dan va hai dién ap mot chiéu U, ,U,,
ao = 0
Upo = SeUger + (S ~DU 2 (8)

U, = SCU d1 T (Sc _1)U dc2

Gia sir tai can bang, dién ap pha dugc cho

2 1
u =—u_,——(WU.,+U
an 3 ao 3( bo co)
2 1
Uy, =—=U, —=(u, +u 9
bn 3 bo 3( co ao) ()
2 1
U, =—=U,—=(u, +u
cn 3 co 3( ao bo)

Dua vao hinh 1b, FSTP ¢6 4 trudng hop dong/ngit ma duge miéu ta nhu Hinh 2. Ap dung dinh luat
Kirchhoff ap cho mach dién nay c6 két qua trang thai dong/ngat va dién ap dau ra ciia FSTP duoc liét ké
trong Bang 1.

Load Load

Load Load

()
Hinh 3 Trang thai dong/ngén ctia FSTP
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@S, =0,S,=0;(h) S, =0,

S, =1:(0) S, =1

Téac gia: Phgm Cong Duy

S,=0:(d) S, =18, =1

Béng 1: Trang thai dong/ngit va dién ap diu ra cia FSTP

Sb Sc uan ubn ucn
2 1 1
00 gudcz _gudcz _§Ud02
1 1 1
01 3 (Udcz dcl) _g(zudcz +Udc1) g(zudcl +Ud02)
1 1 1
10 3 (Udcz dcl) §(2Udcl +Ud02) _g(ZUdCZ +Udcl)
2 1 1
11 _gudcl gUdcl §Udcl

Duya vao Bang 1, dién 4p pha 1a ham s6 ctia khoa béan dan S, , S, va dién 4p mot chiéu U, ,U,,

U dcl( S —S) d02(2 S S)

Uy, You (23 ~S,)+ Yo (2s ) (10)
Udcl dc2

Uy, (2S,-S,)+ (zs -S, -1

Cho don gian md hinh hoa, gia str dién ap trén hai tu ctia FSTP la bang nhau ttr d6 s€ c6 phuong trinh

u
Udcl :Udc2 = zdc (11)
Thé (11) vao (10), phuong trinh
u
u, =(@1-S, -S,)—%
as ( b c) 3
bs — (4Sb - 280 (12)

u, =(4S,-2S, -1 %

3 HE THONG PIEU KHIEN PE XUAT

Heé thong diéu khién duoc chia thanh hai hé thong diéu khién nho hon. Hé thong diéu khién thir nhét 13 diéu
khién MPPT sir dung giai thuat INC cai tién. Hé théng diéu khién thir hai 12 diéu khién vector dong co
PMSM sir dung hai bo diéu khién tré. Chi tiét ctia hai hé thong nay dugc dé cap phia bén dudi.

3.1 Piéu khién b bién ddi dc-dc ting ap (DBC)

Nhiéu phuong phap diéu khién ma c6 thé tim thiy trong [4-10]. Bé don gian cho viéc diéu khién, MPPT
dugc str dung trong bai bao nay dua trén thuat toan INC ma duoc ap dung cho DBC dé tao ra chu ky lam
viéc. N6 dugc st dung dé le”iy toan bo cong sut tur mang nang lugng mat troi, nham dat dugc kha nang
truyén cong suat tdi da trong moi diéu kién hoat dong, cong suét toi da tir tim pin quang dién bang cach dat
duoc kha nang truyén cong suét tbi da dya trén su khéc biét vé diéu kién hoat dong vé bure xa va nhiét do.
Diém cong suét cao nhét cia mo-dun quang dién 1a dién ap ma tai d6 no c6 thé tao ra nhidu cong suit nhat
(hodc dién ap cong suit cuc dai). Dong dién Va dién ap ta1 cac dau cudi ciia mang quang dién duogc duy tri
O cac gia tri lién quan dén kha nang cung cp cong suét tdi da. Tai diém cong suit cuc dai, do dbc cua
duong cong P-V bing 0 dugc cho boi phuong trinh (11)
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d
Lo _g (13)
du,,
Phuong trinh trung gian dé ¢ diéu kién diém cong suat cuc dai nhu sau:

dppv _ d (upvipv) (14)
du, du,,
dp,, _ u,oi,, . I, OUp, (15)
du, ou, ou,,
d u,ol, .

e (16)
du, ou,

Dua vao phuong trinh (11) va (14), mdi quan hé giira Uy, va 1, dé c6 diém cuc dai thoa man phuong trinh
(15)

di i
P4+ =0 (17)
du, u,

Trong d6 Ppy 1a cong suét cua PV, Uy, 1a dién ap cta PV and ip\, la dong dién cua PV

Phuong trinh (15) dugc viét lai cho d& hiéu hon nhu sau:

di [
pv pv .
FT + o >0 with u,, <Uyeer
pv pv
di [
pv pv .
T + o O with u, = Uyepr (18)
pv pv
di [
pv pv .
KJFU— <0 with u,, > Uyeer
pv pv
Pé thuc thi MPPT, phuong trinh (16) dugc rdi rac nhu phuong trinh (17)
Al [
pv pv -
0 + o >0 with U, <Upepr
pv pv
Al [
pv pv _ i —
F+ o 0 with U, = Uyepr (19)
pv pv
Al [ _
—2 - <0withu,, > Uyep
Au, U i
pv pv

Trong do Aipv va AUpV 1a d6 thay ddi cua dong dién va dién 4p cua PV.

3.2 Piéu khién FSTP

Hinh 5 chi ra bo diéu khién dé xuit véi 4 khoa ban din dwgc miéu ta qua cac phuong trinh nhu sau:

Téc do dat duge tinh boi phuong trinh (20)

Onoror = K-Ppy (20)
Trong d6 k 1a hé sb ty 1¢
Dong dién tham chi€u truc q dugc tinh dua vao phuong trinh ctia dinh luat chuyén dong thir hai cia nha vét
ly nguoi Anh, Newton
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Téac gia: Phgm Cong Duy

. k.
ref ref mea i ref mea
e =Ky (@norer — @ )+—s (Drstor — Protor) (21)

gs motor motor motor motor

Trong d6 K, and K; 1a hé s6 ty 1& va tich phan ctia bo didu khién PL.

Cac hé sb nay dugc tim dya vao phuong phap thir sai, phuong phép Ziegler-Nichols, thuat toan tdi wu hoa,
phan tich 6n dinh ctia ham truyén. Trong bai b&o nay tham so ctia bo diéu khién PI toc do dugc xac dinh
dua vao phan tich 6n dinh ing dung cta ham truyén.

Mot hé thong diéu khién tde d6 dong co duoc chi ra trong Hinh 4 [26] va Te , TL , J va B 1a mo-men dién
tir, m6-men tai, mé-men quan tinh cta hé thong, hé s6 ma sat.

ref mea
@otor k T 1 Brotor

k, +—-

2 5 : — >
S sJ+B
wmea TL

motor

Hinh 4 Hé thong diéu khién toc do
Cho don gian phan tich, gia sir mo-men tai va hé so ma sat déu bang 0, ham truyén cua hé thong c6 dang
nhu sau [26]:

ki, 1
(e +)()
G, = Sk 2 T (22)
1+ (k, +—)(—
(e +()
Rit ngin phuong trinh (22) s& c6 dang nhu phuong trinh (23)
G - sk, +k;
° s?J+sk, +k, @3)

Phuong trinh (23) 1a ham truyén cta hé thong diéu khién téc d6 c6 miu sé 1a phuong trinh bac hai dugc
biéu dién dudi dang phuong trinh nhu sau:

Js® + k,s+k =0 (24)
Phuong trinh (24) ¢6 hai nghiém va nghiém thir nhat

. ~ JKE -4k
1

= 23 (25)
Nghiém thtr hai
ok, + k2 -4k
S; = 23 (26)

Dua vao tiéu chuan 6n dinh Routh-Hurwitz cia phuong trinh (24) nhu sau:
(i) Tét ca cac hé sb ciia phuong trinh (24) phai duong tirc tim duoc diéu kién k,>0vak; >0

(ii) Hai nghiém cua phuong trinh (24) c6 phan thuc am, phuong trinh (25) ludn ¢6 phan thyc 4m nén chi
xét diéu kién phuong trinh (26) s€ c6 hai truong hop:

(ii.1) K2 =43k, >0 va —k, +.Jk2 —4Jk <0
(ii.2) k2 —4Jk <0

Téng két lai cho hai truong hop (i) va (ii), dé hé thong 6n dinh phai théa mét trong hai diéu kién:
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k, >0
k; >0
k? >4k,
2
k> JkZ —4Jk
Hoac
k, >0
k,>0
k <4k
bé cho don gian diéu khién dong dién tham chiéu truc d duoc dat b?mg 0
iref _ 0
ds
Sau d6, hai dong dién thuc b, ¢ dugc tinh dya vao chuyén ddi hé toa do Park nguoc
. . 27\ ref - 2
f f f
R cos(@—?) + iy sm(e-?)
. . 27 ref - 2
i = |(;§fcos(49+?) + |g§fsm(6’+?)
Luat diéu khién cta khéa S, dugc dua vao bo didu khién dong tré
- f -
S _s _ 1 iy —ip =h
b ™ %3 ™ 0 i —jma ~h
vl s <
Trong d6 h 13 d6 tré
Luét diéu khién cta S 4, duoc dya vao khoa ban dan S, theo quy tac dbi nghich nhu sau
S,=1-S,
Khéa ban dan S, dugc diéu khién dong/ngit theo bo diéu khién tré
S -5 = 1 icff —ig=h
A 0 sref  rmea h
v s Tl <
Tuwong tu, luat diéu khién ciia S, dugc dua vao khoa ban dan S, theo quy tic déi nghich nhu sau
Sg=1-S;
ref . . A 3t A
Pov Drrotor i i< Bodieu | o
—3 Kk Pl khién dong S
x —» 94
jmea tré¢ phab
o™ dgfbc | ™
sref iref B diéu S
lgs =0 > khién dong :: S
s tré pha c 6

Hinh 5 Hé thong diéu khién dong co xoay chiéu 3 pha dé xuét
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Téc gia: Phagm Cong Duy

4 KET QUAMO PHONG

Hé théng PV bao gdm 4 mo-dun SST235-60P-BW PV cua cong ty China Sunergy (Nanjing) ghép ndi tiép
va AUpV c6 gia tri bang 0,01.

Pong co dong bo nam cham vinh ciru c6 ma Anaheim Automation EMJ-04APA22 c6 cong suat dinh mirc
12 400W, dong dién dinh murc 1a 2,7A, toc d6 quay 3000 vong/phiit va md-men quan tinh 3,495e-5 kg.m?
Tham s6 ciia bo diéu khién téc do duoc chon k; = 2,J =0,0044 N.m.s/rad; k; = /J = 0,5519 N.m/rad
voi a, =125,66 N.s/(rad.kg.m) [26,27] ma thoa diéu kién ciia bt phuong trinh (28).

Hinh 6 chi ra két qua ctia dap ung hé thdng truyén dong trong d6 cuong do buc xa mit trdi trong khoang
thoi gian tir 0 dén 0,5 s c6 gia tri 600 W, trong khoang thoi gian 0,5 s dén 1,0 s cuong do birc xa mat troi
tang dén 700 W va ciing ting 800 W trong khoang thoi gian 1,0 s dén 1,5 s, sau d6 cuong do birc xa mat
troi giam deén 700 W trong khoang thoi gian 1,5 s dén 2 s va giam dén 600 W khoang thoi gian 2,0 s dén
2,5 s ma dugc chi ra tai Hinh 6a. Hinh 6b chi ra nhiét d cua moéi truong xung quanh 1a 25 d¢ C trong
khoang thoi gian 0 s dén 0,5 s, sau do6 ting dén gia tri 30 d6 C trong khoang thoi gian 0,5 s dén 2,0 s va
cling trong khoang thoi gian 2,0 s dén 2,5 s nhiét d6 giam xuong dén gia tri 28 d¢ C. Trong khoang thoi
gian 1,0 s dén 1,5 s, cuong d dong dién va cong suat tao ra tir PV c6 gia tri cao nhat nhung trong Hinh 6¢
va Hinh 6d bai vi cuong do birc xa mat troi va nhiét dd ciia moi trudng xung quanh c¢é gia tri cao nhat. Dién
ap dau ra cua bo DBC nhu trong Hinh 6f thay doi theo ty s6 chu ky nhu trong Hinh 6e va ting 4p ma cung
cap dién ap cho bg bién tan. Khi cong suat cua PV tang nhu Hinh 6d thi toc do dét cua dong co ting theo
va toc do trén truc ciia dong co cling tang theo twong ing va ngugc lai ma théa man phuong trinh (20). M6-
men dong co sinh ra ciing bang véi mo-men tai nhu trong Hinh 6h. Dong dién 3 pha dong dugc chi ra trong
Hinh 6i ma gia tri cua dong dién thay d6i theo mé-men tai. Hinh 6h ciing chi ra rang dong dién 3 pha cta
dong co sinh ra la d6i xrng va can bang ma diéu nay cling chirng minh rang phuong phap dé xuat hi€u qua.
beé tang tinh vu diém cua b di€u khién dé xuat, dong dién 3 pha xac 1ap trong khoang thoi gian 1,3 s dén
1,4 s nhu Hinh 69 va dong dién 3 pha xac lap trong khoang thoi gian 2,4 s dén 2,5 s nhu Hinh 6k da dugc
chi ra.

< 900r
= 800t
=

€ 700

(Q.

% 600
3
2500
]

o 400 1 1 1 1 |
g 0.5 1 1.5 2 2.5
3 Thoi gian (s)
(a) Cuong d6 buc xa mat troi
351

)

‘\% 30

<«O-

L}

@ 25

£

z

20 | 1 1 1 |
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(k) Dong dién 3 pha xac 1ap trong khoang thoi gian 2,4-2,5s
Hinh 6: Pap tng truyén dong dién d& xuit, (a) cuong do birc xa mat troi, (b) dong dién cta PV, (c) cong suit ciia
PV, (d) ty s6 chu ky, (e) dién ap dau vao va dién ap dau ra cua DBC, (f) tc do dit va tdc do trén truc dong co, (g)
mO-men dat va mé-men trén truc dong co, (h) dong dién 3 pha, (j) dong dién 3 pha xac lap trong khoang thoi gian
1,3-1,4 s, (k) dong dién 3 pha xac lap trong khoang thoi gian 2,4-2,5 s.

Dong dién (A)
o

Dé dénh gia dap tmg ctia bo diéu khién dé xuat, hé thong diéu khién ciia bién tan 3 pha 6 khoa dugc mo
phong cung véi di€u kién ctia bién tan 3 pha 4 khoa. Pap tng cua bién tan 3 pha 6 khoa duoc chi ra tai
Hinh 7.
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94

pha a
phab
phac L/

_5 1 | 1 Il | 1 1 | | |
1.3 1.31 132 133 134 135 136 137 138 1.39 1.4

Thoi gian (s)
(g) Dong dién 3 pha xac 1ap trong khoang thoi gian 1,3-1,4 s

Dong dién (A)
o

.
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pha a
phab [
phac
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Thoi gian (s)

Dong dién (A)

(k) Dong dién 3 pha xac 1ap trong khoang thoi gian 2,4-2,5 s
Hinh 7: Dap tng truyén dong dién 6 khoa, (a) cudng do birc xa mat trdi, (b) dong dién ctia PV, (c) cong suit cua
PV, (d) ty s6 chu ky, (e) dién ap dau vao va dién ap dau ra cua DBC, (f) toc do dit va tdc do trén truc dong co, (g)
moé-men dit va mé-men trén truc dong co, (h) dong dién 3 pha, (j) dong dién 3 pha xac 14ap trong khoang thdi gian
1,3-1,4 s, (k) dong dién 3 pha xac lap trong khoang thoi gian 2,4-2,5 s.
Dua vao Hinh 6 va Hinh 7, dap tmg ctia bo diéu khién véi bién tan 3 pha 4 khéa twong tu nhu bién tan 3
pha 6 pha.

5 KET LUAN

Bai bao da dé xuit mot hé thong truyén dong mai cho cac Ung dung quat thong gio6 hay bom tudi ing dung
cho nha kinh str dung nang luong mat troi. Hé thong dé xuat da dugc ap dung thanh cong cho dong co dong
bd nam chm vinh ctru dugc vén hanh trong ché d6 diéu khién toc do dua vao cong sudt phat ra cia PV,
bap ting toc do, mo-men va dong dién dat két qua qua d¢ va xac 1ap t6t nhung dap Gmg cua dong dién cua
bién tan 3 pha 6 khoa. Uu diém ctia giai phap dé xuat so voi giai phap truyen thong 1a giam 2 khoa ban din
va giam 1 cam bién dong dién pha. Ngoai ra, giai phap nay ciing c6 thé dugc mo rong cho cac ing dung
nudi tém cong nghé cao kiém soat oxy hoa tan trong nude. Cong trinh tiép theo 1a danh gia thyc nghiém
ctia hé thng truyén dong dugc dé xuat.
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ANEW SOLAR DRIVE SYSTEM APPLIED TO FOUR-SWITCH THREE-PHASE
INVERTERS

PHAM CONG DUY
Dept. of Electrical Engineering Technology, Industrial University of Ho Chi Minh City
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Abstract. To reduce the size and cost of the electric drive systems, this paper proposes an electric drive
system which is supplied by solar photovoltaics based on a 3-phase 4-switch inverter technology applying
2 hysteresis current controllers. Firstly, the boost dc—dc converter model is proposed and the maximum
power point is enforced by adjusting the duty cycle ratio of the boost converter using the incremental
conductance method to extract the optimal power from the solar photovoltaics discussed in detail. Secondly,
the vector controller for the permanent magnet synchronous motor with pump load is controlled based on
power output of the solar photovoltaics. Finally, the proposed system is simulated by MATLAB/Simulink
software and the control response is verified through the simulation results.

Keywords. Six-switch three-phase (SSTP) inverter, four-switch three-phase inverter (FSTP), solar
inverter, PV.
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