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Tom tat:

Trong bai bdo nay, mdt phucng phdp mdi dudc dé xuét dé téi thi€u s6 lugng khda trong ma tran
chuyén mach trong chién lugc tai ciu tric két ndi cac tdm pin quang dién. Trong diéu kién birc xa
khéng dong nhét, cac tdm pin quang dién (TPQP) nhdn dugc blrc xa mét trdi khac nhau, dan dén su
sut giam hiéu sudt ctia toan bd hé thdng. Viéc sir dung ma trén chuyén mach gidp thay déi két néi
cla cac TPQD tir mach két ndi ban dau dén mach két ndi téi uu lam tang hiéu suat lam viéc cla
toan hé thdng. Nghién clru cai tién Ma tran chuyén mach bang cach gidm mdt nira s6 khda dong md
mach giGip gidm thiéu chi phi thiét k&, ting tinh thuc tién ctia phucng phéap trong cdc hé thdng néng
lrgng mat trgi (NLMT) I6n thuc té.

T khoa:
Ma tran chuy&n mach, t6i uu, tai ciu trdc, néi ti€p - song song, tdm pin quang dién.
Abstract:

In this paper, a new optimal method was proposed which minimizes the quantity of switches in the
switch matrix to photovoltaic array reconfiguration strategy. In heterogeneous radiations condition,
PV cells received different sun radiation density that cause a decrease in whole system efficiency.
The use of switch matrix help to change the connections of PV cells from the initial connecting circuit
to the optimal connecting circuit, this will improve the system efficiency. The study of innovating the
switched matrix are expected to reduce the design cost, improve the utility of this method in large
photovoltaic systems.
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1. GIOT THIEU CHUNG hoic do chinh su 40 hoéa ciia cac TPQD

Cong suét tao ra boi céc TPQD trong didu L/ 10

kién thyc té thuong thap hon so véi didu  Céac anh huong cia bac xa mat troi dén
kién 1am viéc tiéu chuan [1-6]. Mot sé Iy qué trinh lam viéc cua hé théng ning
do chinh l1am giam hiéu suat hoat dong  lwong mat troi (NLMT) va chién luoc tai
ciia TPQD 1a do birc xa mat troi, nhiét @@ cAu trdc nham tang hiéu suét 1am viéc cho
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hé thdng NLMT trong diéu kién buc xa
khong dong nhat di duoc tac gia nghién
ctru va cong bd tai [11-15]. V& ban chét,
tai cau tric hé thdng chinh 1a thay doi két
ndi cua cic tim pin quang dién dé dat
duoc cau hinh két ndi ti wu, cho ra cong
suat cua hé thdng 1a 16n nhat. Hién nay,
bai toan tai cau trac dugc ap dung cho 2
md hinh két ndi chinh cia TPQD la
Series-Parallel (SP) va TCT. Trong [11-
15], tac gia da dé xuat phuong phap nang
cao hiéu suat lam viéc cua hé théng
NLMT cho mach két néi TCT.

Hinh 1. Hé théng NLMT va bé tai cu tric

Hé thdng NLMT can ban ndi luéi hién
nay duogc md ta trong hinh 1 bao gom cac
thanh phan co ban: TPQD, bo chuyén doi
nang luong, b tich dién, phu tai va hoa
ludi. Cac TPQD khi nhan dugc buc xa
mit troi, tao ra dong dién 1 chiéu DC, qua
Inverter c6 chuc nang tich dién vao bo
tich dién, chuyén dbi DC/AC phuc vu phu
tai trong gia dinh hodc hoa ludi.

Bo tai cau tric (reconfiguration system) la
thiét bi tang hiéu suat lam viéc cia hé
thdng NLMT trong diéu kién bic xa
khong dong nhat, duoc lip truéc bod
chuyén d6i dién, vi tri mé ta vi tri trong
hinh 1.

Trong bai bao nay, tac gia trinh bay
phuong phap tai cdu trdc cho hé théng
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NLMT dua trén ciu hinh két ndi TCT su
dung ma tran chuyén mach Dynamic
electrical scheme (DES), tir d6 dé xuét
phuong phap cai tién ma tran chuyén
mach DES, nhim giam sé lwong Khoéa
trong ma tran chuyén mach ma van dap
g du céc cau trac TCT tong quét cua hé
thdng.

2. CHIEN LUYQC TAI CAU TRUC MACH
KET NOI TCT

-
-
-
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Hinh 2. Mach két n6i TCT

Chién luogc tai ciu tric két ndi cac TPQD
cho mach két néi TCT da duoc tac gia
trinh bay trong cac céng trinh nghién ctu
tai [11-15], tom tat chién lugc ti cau trdc
nhu sau:

Mach két ndi TCT bao gom cac TPQD
két ndi song song, cac mach song song
duoc két ndi ndi tiép (hinh 2) va c6 cac
dic diém:

e Dién 4p cuc dai cua cac mach két ndi
song song (trong mach TCT) khoéng bi
anh wong boi mirc do chiéu sang nhan
dugc cua ting tim pin quang dién
(TPQD).

e Dong dién tao ra bdi chudi cac mach
két ndi song song s& ty I thuan véi mic
d6 chiéu sang nhan duoc cua timg TPQD.
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Hinh 3. Vi du can bang birc xa
(a) trwde khi can bang; (b) sau khi can bang. Biéu
do cong suat; (c) trwdre khi cén‘béng v&i hién twong
misleading; (d) sau khi can bang khéng con hién
twong misleading
Trong qua trinh l1am viéc, cac TPQD bi
anh huong boi van dé che phi mot phan,
c6 thé do bong cua céc toa nha, may che
phu, tuyét, bong cua cac vat bén canh dan
dén buc xa mat troi nhan boi méi TPQD
khac khac nhau. Phuong phap can bang
birc xa cho mach két ni TCT chinh 1a sap
xép lai vi tri két ndi cac TPQP nham muyc
dich can bang tong mic d6 bic xa mat
troi tai cac két ndi song song trong mach
TCT nhu vi du trong hinh 3 [11]. Trong
hinh 3, truéc khi can bang bic xa, mach
TCT véi tong bic xa tai cac hang lan luot
la 2300 W/m?, 1800 W/m? 1300 W/m?
(hinh 3a). Sau khi thay ddi vi tri module
nhu trong hinh (module 1 chuyén tir hang
1 xudng hang 3), tong muc do chiéu sang
can bang 1a 1800 W/m? tai cac hang (hinh
3b). Cong suit cuc dai trude khi can bang
la 811,9 W véi hién tugng misleading
(hinh 3c), sau khi can bing, cong suat cuc

dai cua hé thong ting 1én 1041 W (ting
28,2% hiéu suit) véi duy nhat mot diém
cuc dai, tranh duoc hién tuong misleading
(hinh 3d).

Chién luoc tai cau trac, nang cao hiéu
suat lam viéc cua hé théng NLMT c6 thé
téng quat theo luu dod tai hinh 4.

[ Céu tric ban déu }:

Bo dang dién va dign ap

v

Udre tinh mire dé bic xa

v

Cin bing Bire xa

Cdu tric tdi
it

»

Lua chon phueng phap chuyén o] 39 diéu khién
mach téi wu déng mé Khaa

Hinh 4. Lwu db chién lworc tai cau tric
Chién luoc tai cAu tric bao gom cac budc:
Budce 1: Po dong dién va dién ap tung
TPQD.

Budce 2: Can cur va dong dién, dién ap udc
tinh bac xa mat troi nhan duoc boi ting
TPQD.

Budc 3: Ap dung thuat toan can bang bic
xa, tim cau hinh két ndi tdi wu cua cac
TPQD.

Budc 4: Kiém tra cau hinh két ndi mai so
véi cau hinh két ndi ban dau. Néu 1a cu
hinh két ndi ban dau thi quay lai budc 1.
Néu 1a cau hinh két ndi mai so véi cau
hinh ban d4u thi sang buéc 5.

Budc 5: Ap dung thuat todn tim kiém
phuong phdp chuyén mach t6i wu.
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Phuong phap chuyén mach téi wu la
phuong phap st dung it s6 lan dong mo
khoa nhat, gidp kéo dai tudi tho cia ma
tran chuyén mach.

Budc 6: Diéu khién ma tran chuyén mach
dong md khoa theo phuong phap da tim
kiém & bude 5, c6 duoc cAu hinh két ndi
méi cho hiéu suat 1am viéc cua hé thdng
1 tot nhat.

Nhu vy, trong chién luoc tai ciu tric két
ndi cac TPQD bao gdm 2 bai toan chinh:
Bai toan can bang buc xa va bai toan Lya
chon phuong phap chuyén mach t6i wu.
Trong c&c nghién ctu trude day [11-15]
tac gia dd dé xuat phuong phap bao
gom cé4c thuat toan tim kiém cau hinh
Can bang buc xa (thuat toan Dynamic
Programming va thuat todn SmartChoise),
thuat toan lya chon phwong phap chuyén
mach t6i wu (thuat todn Munkres
Assignment Algorithm va thuat toan
MAA cai tién) nham nang cao hiéu suat
lam viéc cua hé théng NLMT cho mach
két ndi TCT s dung ma tran chuyén
mach DES.

Trong phan tiép theo, tac gia s& trinh bay
phuong phap cai tién ma tran chuyén
mach DES ma van dép ung diy du yéu
cau cua chién luoc tai cau tric ma tac gia
da trinh bay.

3. PHUONG PHAP CAI TIEN MA TRAN
CHUYEN MACH DES

3.1. Ma tran chuyén mach Dynamic
Electrical Scheme (DES)

Trén thyc té, trong cac hé thong NLMT
hién nay, cac TPQD duoc két ndi cb dinh,
tae 1a cac TPQD duoc két ni vat ly voi
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cac TPQD nbi tiép
hoiac song song cb dinh theo thiét ké,
trong qué trinh 1am viéc khong thé thay
d6i két ndi, tuc 1a thay doi vi tri két ndi
cia cac TPQD trong mach két ndi mot
cach ty dong duoc. Dé cac TPQD c6 thé
thay ddi cdu trdc két ndi mot cac tu dong,
can dén ma tran chuyén mach DES.

nhau véi sé luong

3

éﬁ ******* i

Hinh 5. C4u tric téng quat mach TCT
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Hinh 6. Ma tran chuyén mach Dynamic Electrical
Scheme (DES) [16]
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Ma tran chuyén mach DES (hinh 6) da
dugc dé xuat trong [16] nhim muc dich
thay doi tuy bién két ndi cua hé théng
NLMT, tir mot cau hinh mach két ndi ban
dau, thong qua cac thao tic dong mé khoa
s& ¢6 dugc mach két ndi méi véi cau trac
bt ky.

Ma tran chuyén mach bao gdom céc khoa
dong mo mach. Tuy timg diéu kién thuc
té, dong dién, dién 4p ma mdi khoa phai
chiu tai dé lua chon khoa cho phu hop.
Véi cac hé thong NLMT nho (1kW) c6
thé s dung module Relay, ddi voi hé
théng 16n hon phai st dung cac Transitor
chiu dong, ap cao nhu:

e MOSFET (Metal Oxide Semiconductor
Field Effective Transistor): la transistor
c6 cuc cong cach dién, bao gom kénh dan
dién DS dugc kiém soat bai cuc cong G
cach dién bang 16p oxide kim loai. Mosfet
chiu dong dién cuc dai 1kA, dién &p cuc
dai 0,3 kV.

e IGBT (Insulated Gate Bipolar
Transistor): la la transitor c6 cuc diéu
khién boi dién &p, c6 kha ning dong cit
nhanh va chiu tai 1é6n. IGBT dién ap cao
(HVIGBT) kha nang chiu dong cuc dai
1,2 kA, &p cuc dai 3,3 kV.

e IGCT (Insulated Gate Control
Transistor): IGCT la thiét bi dién tir cong
suat cd kha niang kéo xung dong dién 1on
bang dong dinh muc din qua cathode vé
mach cong G dé dam bao ngit nhanh
dong dién. Kha nang chiu ap khoa cao
dén 6 kV véi dd tin cay cao.

Vi du vé hoat dong cia ma tran chuyén
mach DES trong hinh 7:

e Dé c6 dugc mach két ndi nhu hinh 7a:
Ma tran chuyén mach hinh 7b khéa cua
TPQD sb 1 va sé 2 déng & hang 1, khoa
TPQD s6 3 va sb 4 dong & hang 2, cac
khda khac mo ra.

e Dé c6 dugc mach két ndi nhu hinh 7c:
Ma tran chuyén mach hinh 7d khéa
TPQD s 1, s6 2 va sb 3 dong & hang 1,
khoa TPQD sb 4 dong & hang 2, cac khoa
khac mo ra.

Nhu vay, théng qua ma tran chuyén mach
DES, tir mach két ni TCT bat ky ban dau
c6 thé thay d6i két ndi thanh mach TCT
téng quat nhu hinh 5.

Ma tran chuyén mach tong quat DES tong
quat cho n TPQD, tai cau trdc trong m
hang thé hién trong hinh 8.

S LI I
100 || 100 (e )
o Fi WA WXVAY, J
3: ;‘ Wy AV A VA |
800 1000 [V 1 A0 V)
Wim? Wim? -
1 T o) [ 2z Z Z Z oL
— =
[

(@) (b)

CONTROLLER

(c) (d)

Hinh 7. Ma tran chuyén mach Dynamic Electrical
Scheme (b-d) twong (rng v&i cau hinh két néi
(a-c)

S6 lugng khoa trong ma tran chuyén

mach DES:
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Hinh 8. Ma tran chuyén mach DES téng quat
cho n tAm pin quang dién, m mach néi tiép

3.2. Pé xuat ma tran chuyén mach
Dynamic Electrical Scheme cai tien
(DES)

Trong nghién ctiu nay, tac gia dé xuat ma
tran chuyén mach DES cai tién, nhu hinh 9.
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Hinh 9. Ma tran chuyén mach DES cai tién

Ma tran chuyén mach DES cai tién hinh 9
dugc xay dung véi sé khoa chuyén mach
chi bang mot nira ma tran chuyén mach
DES thong thudng nhung van dap Gng tat
ca cac truong hop can thiét cua céu trdc
TCT téng quat nhiam tang hiéu suat lam
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viéc cua hé thong NLMT trong diéu kién
chiéu sang khong dong nhat. S6 khoéa
chuyén mach can st dung trong ma tran
DES cai tién:

NSimproveDES =2xmxn

Vi du hoat dong cua ma tran chuyén mach
DES cai tién (hinh 10) twong ung vi du
hinh 7.
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Hinh 10. Ma tran chuyén mach Dynamic
Electrical Scheme (b-d) twong trng véi cau hinh
két ndi (a-c)

(©)

Nhan thay, mac du giam mot nia sé khoa,
ma tran chuyén mach DES van dép ung
yéu cau hoat dong cua hé théng trong qua
trinh tai cu tric, chuyén mach tir cau tric
ban dau dén cau tric téi wu.

5. KET LUAN

Trong bai béo nay, tac gia da dé& xuat
phuong phap cai tién ma tran chuyén
mach DES, nhiam giam thiéu s6 khoa
dong mo mach trong ma tran DES. Viéc
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cai tién ma tran chuyén mach DES gilp  @ng cua hé thdng, giup ting tinh thyc tién
giam chi phi san xuat, ting kha niang dap  cua chién luoc tai ciu trac cac TPQD.
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