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KY THUAT PIEU CHE NHAM GIAM DONG DIEN RO
CHO BQ NGHICH LUU PA BAC NOI TANG KHONG BIEN AP
TRONG HE THONG NANG LUQONG MAT TROI NOI LUOI
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Tom tat:

Nghich lwu cau H da bdc néi tang khong ding bién ap ¢6 wu diém la chi phi thip va hiéu qua cao
nén da dwoc phé bién dp dung trong hé thong nang heong mdt troi. Tuy nhién, trong cau hinh ndy xudt
hién mot thanh phan dong dién ro chay qua tu ky sinh dwge hinh thanh gitta mé-dun quang dién (PV) va
ddt. Trén co s¢ dé, dau tién bai bdo tién hanh thiét ldp mé hinh tiwong dieong common-mode ciia bé nghich
liew ¢6 tu ky sinh, va sau dé phan tich ddc tinh cia dong dién ro trong mach dién doi xirng va bat doi ximg.
Cdc phan tich chi ra rang dong dién ro ndy trong mach doi ximg cé thé dwoc logi bé théng qua t6i wu cdc
phirong phdp diéu ché, con trong mach bat doi xirng thi khong thé. Trong bai bdo, ching téi dé xudt mot
phirong phdp diéu ché dé rong xung véi séng mang bé tri cing pha cdi tién (Modified Phase Disposition
Pulse Width Modulation - MPDPWM), c6 thé giam thiéu dong dién ro véi viéc thwe hién don gian. Cudi
cung, két qua mé phong dwoc bdo cdo ciing véi sw danh gid va so sanh véi phwong phép diéu ché theo séng
mang bé tri cing pha (Phase Disposition Pulse Width Modulation - PDPWM) va diéu ché séng mang hon

hop (Hybrid multicarrier pulse width modulation — H-MCPWM,).
Tir khoa: H¢ thong nang lugng mat troi noi luoi, dong dién ro, nghich luu da bdc noi tang.

1. Pit van dé

Ngudn ning lugng dién mat troi (NLMT) 1a
mdt trong nhirg ngudn ning lugng tai tao sach va
vO tan, co thé trong tuong lai gan sé& trd thanh ngudn
nang luong chu dao trén toan thé gisi. Tuy nhién,
do vén dau tu ban dau tuong ddi 16n cing véi lgi
nhuan thap nén mic d6 khai thac va sir dung ngudn
nang lugng nay van chiém mat ti 1¢ twong d6i nho.
Vi véy, lam thé nio giam chi phi lip dit ban dau va
nang cao hiéu suat chuyén doi ctia hé thong ning
lwong mat troi da va dang trd thanh van dé then
chét. Tir d6, mot sb tac gia da dé xuét ing dung
bd nghich luu khong dung bién ap trong chuyén
d6i nang lugng ciia hé théng NLMT [1]. Khong str
dung bién 4p trong bd nghich luu, day duoc coi la
mot budc tién méi trong viéc nang cao hidu suat
chuyén doi, giam kich c&, trong luong va gia thanh.
Tuy nhién, khong co bién ap trong he thong dan dén
khong c6 cach ly vé dién giita ngudn ludi dién va
ngudn dién tir tim quang dién (PV). Diéu nay doi
hoi sy phat trién cia cac tiéu chudn an toan khac
nhau nhu VDE 0126-1-1, IEEE 1547, ... Boi su co
mat cua chét dién moi gitta mo dun PV va déit, nén
gilta chung ton tai mot tu dién ky sinh. Khi c6 su
chuyén tiép dién ap tan sd cao di qua tu dién ky sinh
thi s€ c6 mdt dong dién ro chay qua n6. Dong dién
10 nay khong chi lam tdng d6 méo song hai dong
dién va ton hao ciia hé thong ma con anh huong dén
thiét bi va gay nguy hiém toi tinh mang ctia ngudi
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van hanh. Do do, viéc dua ra cac bi¢n phap ngan
chan dong dién ro nay 1a can thiét.

Hién nay, dé giam thiéu dong dién rd nay co
ba phwong 4n: 1) Cai tién so dd cdu trac cua bd
nghich luu [2-4], 2) Su dung b6 loc dau ra [5] Va 3)
Téi uu hoa k§ thuat didu ché [6]. Gan day, mot s6 so
dd cau tric mm nhu H5, H6 ... dugc cai tién tir so do
nghich luu cau H da dugc dwa ra [7]. Tuy nhién, cac
céu hinh nay doi hoi thém mach phu ¢ phia truéc
hodc sau mach cau H; tir d6 1am tang su phuec tap,
chi phi va ddng thoi lam giam hiéu sudt bién doi
ctia b nghich lru. O tai liéu tham khao [6], phuong
phap diéu ché hdn hop di dwoc dé xuit, thong qua
giam bién do cua dién 4 ap common- mode trong qua
trinh dong cit van ban dan. Phuong phap diéu ché
nay c6 hi¢u qua trong viéc giam thiéu dong dién ro
& mod dun cau H don 1¢, tuy nhién han ché cia nd
1a khong thé giam thiéu dong dién ro cua hé thong
va cach thuc thuc hién 1a phtc tap. Nhu vay, viéc
nghién ctru cai tién va tdi wu hoa phuong phap diéu
ché nhim giam thiéu dong dién ro cho b nghich
luu da bac ndi tang khong bién 4ap trong hé thong
nang lugng mat troi ndi ludi 14 rat can thiét va con
nhiéu théch thire.

Bai bdo nay dé xuét mot phuong phap diéu
ché d6 rong xung voi song mang bd tri cung pha
cai tién. CAu trac bai bao dugc trinh bay nhu sau:
Trong phén 2, chung t6i s& xdy dung mé hinh tuong
duong ctia bo nghich Iuu cau H ndi ting, dong thoi

Journal of Science and Technology 31



ISSN 2354-0575

phan tich dic diém cua dong dién 1o va cac yéu tb
anh hudng t61 né trong mach dién c6 bd loc cudn
cam don va ddi xtmg. Phan 3 s& trinh bay nguyén Iy
hoat dong va giai thut cua phuong phép diéu ché
d6 rong xung voi song mang bé tri cing pha cai tién
cho b nghich luu da bac ndi tﬁng ¢4 bod loc dau ra
dbi xtng. Két qua mod phong va so sanh véi cac giai
phap diéu ché khac nhu PDPWM va H-MPDPWM
s& duoc dua ra & phan 4. Phan cudi 1a nhitng két
luan cua bai bao.

2. Giam thiéu dong dién ro cho bd nghich lwu
NLMT céu H nbi ting

2.1. Phan tich dong dién ro trong by nghich luu
ciu H ndi ting

C.yL Sei Sai
o 5 L .

N _Vdc
PV T s i
Iy
Jd J
W
N q}‘n ?

Hinh 1. So' d6 nguyén Iy bo nghich heu NLMT cau H
mot pha 5 bdc noi tang

i

Cp22

Hinh 1 1a so dd ciu tric cua bd nghich luu
cau H mot pha ndi tang tng dung trong hé thong
bién d6i NLMT, ¢ d6 tu dién ky sinh dugc thém vao
dé nghién ctru sy xut hién ctia dong dién ro. Trong
Hinh 1, C | tuong trung cho sy ton tai mot ty dién
ky sinh glua cac tAm pin mit troi va dat, gla tri cua
né phu thudc vao vat liéu va kich ¢& cia tAm pin,
d6 am khong khi, cach lap dat pin, ... [8]; L, vaL,
1a cudn cam loc dau ra bd nghich luu; vV, la dlen ap
dau vao b nghich luu lay tir cac tAm p1n e, la dlen
ap cua ludi. Bo nghlch Iwu bao gom ha1 mo- dun cau
H c6 déu ra méc ndi tiép voi nhau va ndi lusi thong
qua hai cuén cam loc. Dong dién ro 1lg chay trong
luéi dién gay ra nhitng thiét hai nghiém trong cho
hé thong NLMT, va gia tri cho phép da duoc dua
ra trong tiéu chuan VDE-0126-1-1 cua Pirc. Tir 4o,
bai bao tap trung vao phan tich va ngan chan dong
dién ro trong ludi i

Trong H1nh l gid s cuc am “N.” clia tAm
p1n 1a diém tham ch1eu thi hai diém giita cia nhanh
cau “a” va “b” la dau ra cua b nghich luu Mbi
quan he dién ap gitra pha - mass ciia ngudén DC tir
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PVv_.vadiénapdayv, .véiv _ vav, . dugc dinh
cmi dmi ani bni
nghia nhu sau:
+v
Vani bni
Vemi — 2 (1)
Vdmi = Vani - Vbni (2)

Tu do, v, vav, . duge xac dinh nhu sau:

v 'mi

Vani = Vemi + % (3)
Vdmi

Voni = Vemi — 79 “4)

Dua theo (3) va (4), mach di¢n twong duong
ctia so dd ciu tric bd nghich luu Hinh 1 duoc thé
hién nhu Hinh 2. Trong do, C,. la tu dién ky sinh
tuong duong ciia mé dun PV thu’ i,vaC = 2Cgl
Thong thuorng, dau ra ctia bo nghich luu du’oc ket
ndi truc tiép voi ludi dién thong qua cac bg loc cudn
cam don hodc cudn cam ddi xing. Do d6, sau day
chuing ta s€ di phan tich va tinh toan gia tri dong
dién ro trong bd nghich luu trong hai truong hop do.

Hinh 2. So' d6 mach dién twong dwong trong hé
thong NLMT sw dung bo nghich luu cau H mot pha
5 bdc noi tang

a. Bo nghich luu véi bo loc cudn cam don

Giast L, # 0, L, = 0, dua trén Hinh 2, di¢n
ap roi trén ty dién ky sinh ctia mdi mo-dun ¢6 thé
duoc tinh toan nhu sau:

VNIO = O'SVdml + Vdm2 - chl (5)
V0= 0.5Vam = Vom (6)
Coi C = pr vaz, dong dién ludi ro duoc
biéu dién bang
dvyo dvy,o dvy,o
b= Cumg T Cugr T Cnar 0
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Trong do, vy,o la tong dién ap trén tu dién

ky sinh ctia hai mé-dun va c6 biéu thirc tinh nhu sau:

VN0 = 0.5V T 1.5V = Ve (3)
=v_.+vV

Véiv, =v_

Tir biéu thie (8) c6 thé thdy, dién ap tong
trén cac ty dién ky sinh VN0 khong phai la gia tri
c¢b dinh, nén hé thong chic chin ton tai mot dong
dién ro. Hon nita, xut phat tir (8) thay & nghich luu
¢ bd loc cudn cam don dau ra thi gia tri dién ap
téng trén cac tu dién ky sinh phu thudc vao dién ap
chénh 1éch giita cic pha véi tim ngudn va dién ap
chénh 1&ch gitra cac pha voi nhau. RS rang, dién ap
chénh 1éch gitta cac pha v6i nhau sé lam gia tang sy
kho khan trong viéc ngan chin dong dién ro trong
hé théng.

cm2

b. By nghich lwu véi bé loc déi xieng
Gia su L, =L, # 0, theo dinh luat Kirchoff
1 va 2 ap dung cho céc vong trong Hinh 2, ta ¢6 :

Va0 = Vem VA10+0'5Vdml_ € i =0
=

Zpyy Zy,
Va0 7 Vem2 o — 0.5vy, ti=0

Zpyn Z, !

— = 9

Va0 Va0 — 0.5(Vami T Vam2) ©)
Vhio — VA,O ~ Vemi

Dé don gian cho viéc phan tich, dat Z,=7Z

=7 ,2, =7,
pv2

sL,=sL,,Z .

pvi

tu dién ky sinh; i,

| pvl
=Z,,. Trong biéu thic (9) thi Z, =
l/sC

pvi pV nio

1a dién ap giita 2 dau cua
la dong dién chay gitta 2 mo-dun.
Tir biéu thuc (9) ¢o thé rit ra dién 4p trén tu

dién ky sinh & moi mo-dun la:
_ L Vit Zpyvy

Vio = 27 ¥27, Vemi (10)
Trong do, biéu thuc tinh Vyp ¥y, nhu sau:

Vi = (1) Vam/2 F Ve (1)

Vi = (= 1) Van- e (12)

1=1,2.

dm2’

Trong thyc te, dién dung cua tu dién ky sinh
gifxa tam quang dién va dat thuong lay gié tri tuong
d6i nho khoang 100 nF/kW [9]. Coi Z,,>>Z, thi
biéu thtc (10) ¢6 thé don gian hoa thanh

Vo =(—1)l Vd,n(3,i)/2+0.Seg—vcmi (13)

Khi do, di¢n ap téng trén cac ty dién ky sinh la:

VN0 = 0.5V T 0.5V €, = Ve (14)

So v6i biéu thirc (8), trong truong hop nay
thi dién ap téng trén cac tu dién ky sinh van con phu
thudc vao dién &p ludi, nhung xét dén dién ap luoi
chi bao gdm tan s6 co ban va cac thanh phin song
hai tan s6 thap, do d6 anh huong cua thanh phan
nay téi dong dién ro ciia hé thdng c6 thé bo qua.

Voi Vin = Vau TV
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Dong thoi, hé s6 ciia thanh phan dién ap chénh léch
giita cac pha cua 2 mo-dun trong biéu thirc (14) 1a
nguoc ddu nhau, do d6 néu chung co6 thé triét tiéu
14n nhau thi s& ¢6 thé giam thiéu duoc dong dién ro
trong hé thong.

c. Phan tich dong di¢n ro trong hé thong

Dién ap chénh 1éch gilra cac pha véi tam
ngudn va dién ap chénh léch giita cac pha c6 chira
mot luong 16n thanh phan séng hai bac cao. Néu
khong loai bo céc thanh phan nay thi dién ap tong
trén céac tu dién ky sinh chéc chin anh hudng rat 16n
dén dong dién ro trong hé théng. Hai dién 4p nay do
trang thai dong cit cac van trong cac mo-dun cau H
quyét dinh. Dé dé dang phan tich, trang thai dong
cét cua cac van duoc thé hién bang ham sé dong cat
Sji, va Sji duogc dinh nghia nhu sau:

I S; ON
0 S; OFF

S;= =a,b,c,d; i=1,2)

(15)

Gia st dién ap bén phia mot chiéu ctia mdi
mo-dun la V _thi dién ap dau ra cia mo-dun thir i
¢6 thé biéu dat

i CSal (16)
L= VS, 17

Két hop (l) (2) (8) (16) va (17) suy ra
trang thai chuyen mach ciia bd nghich Iuu cau H ndi
tang duoc thé hién trong Bang 1.

Bang 1. Trang thdi chuyén mach ciia bé nghich luu
cau H noi tcfng

Mirc di¢n S, \S,\ Vx,0 VN, 0
ap dau ra Sy, Bo loc cudn  Bo loc doi
cam don xirng
2V, 1010 V.. -V
0010 A 0
1110 0 -V,
Vi 1000 0 -V
1011 -V, -2V,
0011 -V -V
1100 -V -V
0 1001 -2V, -2V,
0110 0 0
1111 2V, 2V,
0000 0 0
0100 -V 0
0111 2V, -V
Ve 0001 2V, -V,
1101 -3V, -2V,
-2V 0101 -3V -V

de dc dc
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Nhu két qua trong Bang 1, ddi voi bod loc
cudn cam don, néu dau ra bd nghich luu ¢6 5 bac
khéc nhau thi dién ap tong trén cac tu dién ky sinh
tuong Ung véi timg mirc dau ra 1a khac nhau, do
do6 chéc chan ton tai dong dién rod trong hé thong.
Nguoc lai, ddi véi bo loc ddi ximg, c6 mot nhom
cac chuyén mach cho phép dau ra bo nghich luu co
5 mirc va c6 cung dién ap tong trén cac tu dién ky
sinh. Do d6, bang cach tdi wu hoa cac giai phap diéu
ché, thi c6 thé loai bo dong dién ro trong hé thong
bo loc dau ra dbi xing.

2.2. Giai phap diéu ché séng mang bo tri cing
pha cai tién

Do giai phap diéu ché song mang bd tri ciing
pha PDPWM c6 uu diém 1a phuwong thirc thyc hién
don gian, y nghia vat 1y rd rang va diéu khién tu do
theo muc ... nén ngay cang dugc quan tam. Tuy
nhién, qua phan tich trong muc trén c6 thé thay kha
nang glam thiéu cua giai phap diéu ché PDPWM
truyén thong d6i véi dong dién ro 1a khong kha thi
[10]. Tu do, trong nghién ctru nay tac gia dé xuét
glal phap diéu ché song mang b tri cung pha cai
tién MPDPWM, phuorng phap diéu che nay c6 hi¢u
qué trong viéc giir cd dinh dién ap tong trén cac tu
dién ky sinh, dong thoi c6 hiéu qua trong viéc giam
thiéu dong dién rd ctia hé thdng. Hon nita, giai phap
didu ché nay chi sir dung hai séng mang so sanh
v6i song didu ché dé tao ra tin hiéu PWM, phuong
thirc thuc hién don gian va khdi lugng tinh toan it.
Nguyén ly 1am viéc cu thé cua phuong phap diéu
ché d¢ xuat dugc trinh bay trong Hinh 3.

Trong Hinh 3, v_ vav_, la song mang tam gidc
c6 pha tuong dong va O < vCl <05<v,=<1.Gia
str song diéu ché ban dau A , dé so sanh gitra song
diéu ché va 2 song mang, trong ntra chu ky duong giit
song diéu ché ban dau khong ddi, nhung trong nira
chu ky 4m, song didu ché ban dau dugc cong thém
gid tri 1 va song diéu ché khi d6 1a v, nhu’ Hinh 3.

Luat dong cit cua cac nhanh cau co thé thu
dugc bang cach tién hanh so sanh giira song diéu
ché v_véi song mang v, va v ,. Phuong thirc thuc
hién cu thé nhu sau: O nira chu ky du cua song
diéu ché thi S,, = 1, S,, = 0; nguoc lai ¢ nira chu ky
sauthi S | 0 S,, = I; trang thai chuyén mach cua
S,, va s, 1a két qua so sanh giita song diéu ché \4
v6i hai song mang, va c6 hai cach so sanh nhu sau:

- Cach 1: Khiv 16nhon v thi S, =0 nguogc lai
S, =1; vaneuv lonhonv ,thiS, —lnguoclals =0.

- Cach 2:Khiv, lon honv,, thi S, =0 nguoc lai
S,,=1;va neuV l6n honv (thiS =1 nguoc lai S ,=0.

Hinh 3 the hién so do nguyen ly lam V1¢c, tin
hiéu chuyén mach céac van va dang song dién ap dau
ra clia giai phap diéu ché MPDPWM. S _, S, . S,

bl>
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va S trén hinh Ia tin hi¢u chuyén mach 4 van, no
1a két qua cua viéc so sanh gitra song diéu ché véi
song mang. v, 1a dién 4p dau ra bo nghich luu, tir d6
¢6 thé nhin thay, v, la dién ap c6 5 bac. Pién ap dau
ra bo nghich luu & mdi nira chu ky hoan toan khong
dbi xtg, diéu nay 1a do sy dich chuyén ¢ song diéu
ché ban dau ¢ mdi nira chu ky. Khi tin s6 cua song
diéu ché dii 16n thi anh huong cua dang song khong
dbi xtmg toi chét luong dién ap dau ra co thé bo
qua. Ngoai ra, chon ding song didu ché nguoc pha
& mdi nira chu ky thi bd nghich luu van hoat dong
binh thudng. Ngoai ra, tir Hinh 3 ¢6 thé suy ra trang
thai chuyén mach ctia van ¢ 2 phuong thirc so sanh
tai bat ky thoi diém nao nhu trong Bang 2.

Bang 2. Trang thdi chuyén mach cdc van ciia gidi

phap diéu ché MPDPWM
State | State | State | State | State | State
1 2 3 4 5 6

Phwong | 1010 | 1000 | 1100 | 0011 [ 0001 | 0101
thure 1
Phwong | 1010 | 1110 | 1100 | 0011 | 0111 | 0101
thire 2
Djén ap |2V, | +V,. 0 0 -V | -2V,
daura

VNrO - Vdc - Vdc - Vdc - Vdc - Vdc - Vdc

1

0.5' » (=

0

S, - - -

sa| LIl | L
SO N 1]
Sy,

2V, F---

. Igl_ll_TI_l'LI'Ll'LFI_I'l_ﬂ.II_l o ;
) A SN

S,

al

Sy I |

'SGZ J H
sz
Ve opnnnnn_ i

v, 0
.zy‘kl-._

Hinh 3. So' do nguyén Iy ciia gidi phdp diéu ché
MPDPWM

"t

Phwong phap 2
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Tir Bang 2 ta thay, hai phuong thirc so sanh
trén déu c6 6 trang thai chuyén mach, dong thoi c6
thé cho ra 5 bac dién ap, trong d6 bac 0 co hai trang
thai va phan biét & mdi ntra chu ky. Hai phuong
thirc nay khac biét chu yéu ¢ trang thai 2 va 5, tuy
nhién & tat ca trang thai chuyén mach ciia van thi
VN0 déu bang nhau. Vi vay, hai phuong thirc so
sanh nay 1a twong dwong nhau, déu cé hiéu qua
ngan chin dong dién ro cta hé thong.

3. Két qua mé phong

Dé kiém chimg sy hiéu qua cua giai phap
diéu ché d& xudt, nghién ctru mé phong duoc thuc
trén phin mém Matlab/Simulink va két qua duoc
so sanh véi giai phap PDPWM va H-MCPWM
[6]. Cac thong sb duoc sir dung trong md phong la:
dién 4p dau ra ciia mdi mo-dun cau H 1a 35V, dién
dung cua tu dién ky sinh 1a 100 nF, dién ap ludi la
60V/50Hz, dién cam bd loc 12 ImH va dién tré dat
la 10Q [9].

Hinh 4 thé hién dang soéng mé phong v,V
v, va ig tuong ung 13 dién ap dau ra ciia mo-dun
1, mo-dun 2, dién ap dau ra cta hé thong va dong
dién hoa lum cua bd nghich luu cua glal phap diéu
ché dé xuat. Két qua mo phong chi ra rang dién ap
dau ra c6 chat lugng cao voi 5 mirc dién ap va dong
dién hoa ludi 1a sin. Dién ap dau ra cia mo-dun
cdu H thtr nhit va thir hai 1a dang song 3 béc va
dbi xtng voi nhau trong mét nira chu ky, do dé cac
mo-dun nay s& cb cing cong sudt dau ra va ciing
t6n hao trong qué trinh dong cit. Tir d6 c6 thé nhan
xét giai phap diéu ché MPDPWM diéu khién hiéu
qua cho bé nghich luu cau H nbi tang.

0.20
Time (s)

Hinh 4. Két qua mé phong véi gidi phdp diéu ché
MPDPWM
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Dang song dién ap trén tu dién ky sinh o
mo-dun 1, mo-dun 2, ca hé théng, dong dién 1o cua
mo-dun 1 (dong dién o cua mo-dun 2 tuwong ty nhu
mo-dun 1) va dong dién ro ciia hé théng twong tng
v6i k§ thuat didu ché PDPWM, H-MCPWM va
MPDPWM la dugc thé hién trén Hinh 5. Hinh 5a
va 5b cho thay dién ap trén tu dién ky sinh cia mdi
mo-dun chira rit nhidu thanh phan séng hai bac cao
va dién ap trén ty dién ky sinh twong duong cua
toan bo hé thdng ciing bi anh hudng bai thanh phan
nay. Gia tri hi¢u dung dong dién ro cua ludi tuong
ung 1a 164 mA va 165 mA, vuot qua gidi han cho
phép trong tiéu chudn VDE-0126-1-1. Két qua mo
phong vé6i phuong phap MPDPWM dé xuat dugc
thé hién trong Hinh 5c. Dién ap trén tu dién ky sinh
ctia mdi mo-dun ciling dao dong, nhung dién 4p trén
tu dién ky sinh tuong duong cia toan bo hé thong
¢6 dang hinh sin v6i bién d6 1a 35 V va gan gidng
nhu dién ap ludi. Hon nita, dong dién ro ctua hé
thdng gan nhu dugc ngan chin hoan toan va gia tri
hiéu dung chi 12 1.33 mA nhé hon rét nhiéu lan so
v6i gia tri 300 mA ma tiéu chuan VDE-0126-1-1

- RMS:113mA

/ ||'" r,r’ﬁa
|

RMS 164mA

(a)

047 048
Time (s)

(b)

—~RMS:165mA

0.19 0.20

U‘a? 0.18

Time (s)
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4. Két ludn

Nham muc dich giai quyét van d& giam thiéu
dong dién ro ciia b nghich luu cdu H ndi ting khong
bién 4p trong hé théng NLMT, bai bao da tién hanh
thiét 1ap mo hinh tuong duong ctia bo nghich luu da
béc ndi ting, sau d6 phan tich dic diém va cac yéu
: _ : t6 anh huong t6i dong dién rd trong mach nghich
“RMS-111mA * (¢ luucudn cam don va cuén cam dbi ximg. Két qua
T T ; phan tich chi ra rang dong dién ro trong mach cudn
cam ddi ximg c6 thé duoc loai bo thong qua tbi wu
! cac phuong phap diéu ché, con trong mach cudn
RMS-133mA  cam don thi khong thé. Tir d6, bai bio nay dé xuat

05 ; T T ; 4 ' ; giai phap diéu ché theo song mang bd tri ciing pha

< o e T SR SN | oo B cai tién. Két qua mo phong ciia phuong phap didu
< o8| - T ché dé xuat so sanh véi cdc giai phap diéu ché khac
0.16 0.17 0.18 0.19 020  cho théy, giai phap diéu ché dé xuét co dong dién ro

Time ) (khoang 1.33 mA) nhé hon rit nhiéu Ian so véi cac

Hinh 5. Két qua mé phong véi gidi phap diéu ché  giai phap PDPWM va H-MCPWM va phuong thire
PDPWM, H-MCPWM va MPDPWM thue hién don gian.
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MODULATION STRATEGY TO REDUCE LEAKAGE CURRENT
IN TRANSFORMERLESS CASCADED MULTILEVEL INVERTER
FOR GRID-CONNECTED SOLAR SYSTEM

Abstract:

The transformerless cascade multilevel H— bridge inverters have been popularized in the application
of solar system due to the advantages of low cost and high efficiency. However, the topology makes a path
for leakage current to flow through parasitic capacitance formed between the PV module and the ground.
Hence, this paper first establishes the common-mode equivalent model of the inverter with the parasitic
capacitance, and analyzes the characteristics of leakage current in the symmetrical and asymmetrical
inductance circuit respectively. The analysis shows that the leakage current can be eliminated through
optimizing the modulation methods for symmetric circuits, while with asymmetric circuits it is impossible.
In this parper, we propose a modified phase disposition pulse width modulation strategy (MPDPWM) for the
symmetrical circuit which can eliminate the leakage current effectively with simple implementation. Finally,
simulation results are reported along with evaluation and comparison results against a Phase Disposition
Pulse Width Modulation (PDPWM) and Hybrid Multicarrier Pulse Width Modulation (H-MCPWM).
Keywords: Grid-connected solar system, leakage current, cascaded multilevel inverter.
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