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XAY DUNG CAU TRUC HE THONG VA MO PHONG HOAT PONG
HE NGUON LAI (PVg - Wg) AP DUNG TRONG MANG DIEN PHAN TAN

TOM TAT

Ngé Minh Dirc, Ngé Pirc Minh', Pang Danh Hoding
Truong Dai hoc K5 thudt Cong nghiép — DH Thai Nguyén

Hién tai, trén thé gioi cac nguon dién sir dung néng lugng tai tao dang phat tnen manh mg va &
Viét Nam ciing da bude dau ap dung. Céc loai mé hinh khai thic duge phat trién kha phong phi,
trong bai viét niy d& cap dén mét mé hinh ngubn dién lai gom Pin mit trdd v mdy phét dién st

gio dong thoi ¢ ké

R viée sir dung kho ning luong mét chidu dc quy két ndi tai bus mét chidu

trung gian. Thiétké cu troc hé ngudn lax,ph\) hop véi dac thil cita mang dién phan tan, co kha néing
tan dung t6i da tai nguyén s#n ¢6 tai chd. Mé hinh héa md phéng hoat dgng ciia hé nguon lai, phan
tich 16 qud trinh trao d6i nang hrong gita cac khéi, tic dong cua cac khdi ngudn dén hiéu qua khai

thac thiét bj va higu sudt van hanh h¢ théng.

Tir khéa: Hé ngudn lai, DFIG, Converter I, Converter 2, BXMT, PVg-Wg-BESS, PV-DFIG-B.

PHAN MO PAU

M&i dang ning lugng tai tao (NLTT) duge 4p
dung theo mét cong nghé riéngdé tao ra mot
ngudn dign 13 cong viéc di trude cia nhitng
Nha khoa hocphat minh. Sau do, vin d8 si
dung cic ngudn dign d6 nhu thé nao? Ap
dung vao dau? Con doi hoi rét nhidu nhing
déng gop khoa hoc cua cac nha nghién ciu
thude nhidu linh vyc khéc nhau. Véi mot dia
phirong ¢b ngudn gi6 ddi dao s 1a thich hop
cho xfly dyng nhiing canh ddng phat dién
turbine gi6 (WF); hay nhitng dong chay trén
dét lién cling nhu dai duong s& 12 noi thich
hop cho thity dién, nhimg lanh thd ving xich
dao s& 1a noi thich hop cho xiy dung canh
déng pin mit trdi, nha méay dién mit trdd,
V.V. Tuy nhién, con nhidu noi khéc lai khéng
<6 duoc s vu dai nhu viy, mdi dang NLTT
thuong khong c6 du kha ning dap tmg thich
hop cho nhu cdu tai chd ciia phu tai.

Vi dy, nhitng x6m ban hay cac tram thu phat
séng vién thong (BTS) thudmg & nhiing vi tri
trén nbi cao, noi ma ngudn dién cung cép tir
lusi quéc gia c6 chét luong thép, khong én
dinh thdm chi 12 khong c6. Trong khi do,
ngudn NLTT tai chd cling khong ddi dao.
Nhu viy, md hinh hé nguén Iai sir dung phéi
hop mét vai dang NLTT duoc d& xuft s& c6 y

* Email- ngoducrmnh@inut.edu.vn

nghia khoa hoc va rét thue tién trong trudmg
hop ndy. Trén thé gioi ciing d4 c6 mot sb {mg
dung twong tw duge thé hién nhr trén hinh 1[1].

Hinh 1. Hé nguon lai PVg-Wg [1]

Tuy nhién, c6 thé gibng nhau v& chu tric
nhing m3i md hinh lai ¢6 thé dp dung nhimg
thiét bj khéc nhau, h§ didu khién khac nhau va
phuong thirc van hanh khac nhau. Y tuong
cia bai bio 14 xdy dyng mot hé ngudn lai p
dung trong mang dién phan tan, mé hinh héa
mé phong dé 13m 16 mét sé qua trinh trao déi
néng lwgng giita cic khdi nhim gitp ich cho
vén hanh hé nguén tranh duge nhimg ché do
bt lgi gay anh huéng t6i tudi tho cha thidt bi,
higu xudt coa hé nguén va dua ra nhiing dé
xuft méi.
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HE NGUON LAI TRONG MANG BIEN
PHAN TAN

Gié thiét xdy dyng mot hé ngudn lai 4p dung
tai mdt dia phuong c6 dac diém duge didn
giai thong qua céc biéu dd ning hugng xét cho
mdt ngay dién hinh nhu trén hinh 2.a,b,c,d.

by ie

<)

Hinh 2. Bidu dé ndng lwong
Trén hinh 2.a, thé hién dd thj phu ngay;
Trén hinh 2.b, thé hién nang lugng mat troi
chi ¢6 vao ban ngay;
Trén hinh 2.¢, thé hién nang lwong gié (NLG)
¢6 trong sut 24h nhung mirc d6 khéng dap
imng dy dii nhu cAu phy tai dién;
Trén hinh 2.d, thé hién két hop sir dung ca hai
nguén tir NLMT va NLG tao nén mdt hé
nguon lai gilta Pin mit trdi (PVg) va may
phit dién strc gié (Wg). Tuy nhién, mdi quan
hé cin bing gira cdng sudt phat va cong sudt
thu khong c6 dugc mt sy dam bao chéc
chén. Bai &
- V& phia ngudn thi phu thude ce yéu t6 ty
nhién ludn thay déi theo thdi gian, bao gbm:
théi tiét, khi hau, vi tri mat wsi, V.V
- V& phia tai thi bién d8i theo tinh chét @b thi
phu tai, ngoai ra cdn phai ké dén sy thay ddi
dot bién khi ¢6 dong co khoi dong hay sy ¢b
dut ddy.
Dé khic phuc vén dé nay, trong hé ngudn
duge bo sung mdt kho dién dc quy 1am nhiém
vu phéng, nap cho mi khi cn thiét, nhim
hoan thién mot cAu tric hé ngudn lainhu trén
hinh 3.
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Hlnh 3. Cdu triic nguon lai PVg—Wg -BESS

Trong d6, cac khdi duge mé ta nhw sau:

Pin mit troi [2-4]

Tuy theo cAu hinh hé nguén, dé ¢4 duoc dign
4p va cOng sudt thich hop ma cic modulg pin
mat tryi s& duge ghép noi theo nguyén tic co
ban nhir thé hign trén hinh 4a [2].

H‘mh 4a,b. Nguyén tdc ghép néi
ngudn pin mét troi {2]
Trong d6, don vi nghién ciru nhd nhét ciia pin
la mdt cell hay con goi la PV cell. Mot PV
cell duge mb ta bing so db thay thé nhu trén
hinh 4a va biéu thirc toan hoc )

e WiR)| | VIR (1
I=1y In{exp[ - ]1} % (0]

va dd thi dic tinh [-V, P-V nhu nhu trén hinh
514]

Dong dién {3}
Cong suit{ W)

Biém cang sust oy da
(=) H

Binap(\) “’- Vae
Hinh 5. Ddc tinh ctia PV cell

Trén hinh 5, tai mt mirc cudng d6 BXMT va
gi4 tri nhiét 46 T khong dbi thi dic tinh 1am
viée cia PV chi c6 duy nhit mét diém cue tri
6 gia tri cdng sult cy dai Pmax trong ing,
dong va 4p tai gia tri nay duoc goi Ia Imax va
Vmax.
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Xét mot PV array gbm 04 module nébi tiép cé
théng s6 nhu saw: Vo=222V; IN=545A;
Imax=4,95A; Vmax=17,2V; Trudng hop ci
04 module nhin dugec BXMT la 800w/m2.
Gia thiét cho dong 1am vigc tng tir 0 dén 6A
trong khodng thdi gian tir 0 dén 1s. Sir dung
Matlab dé m6 phong céc dic tinh ciia PV, két
qua thu dwge nhu trén hinh 6a.

Hinh 6. Cdc déc tinh ciia PV khi BXMT déng déu

Trong thuc té, do hién twgng che khuit va
mdt s& nguyén nhan trong tr lam cho céc
modul nhan dugc BXMT khéng ddng déu nén
duong dic tinh cong sudt tdng Pxudt hién
nhidu diém cyc tri khac nhau, nhu mé phong
nhy trén hinh 7. Diéu niy gdy khé khin cho
cdc thugt toan xdc dinh diém cyc dai trong
nhitng diém cyc tri do,thust todn P&O va
INCda quen thugc khdng con thich hop nita.
Tir két qua phén tich ndy, vin d& dat ra lacin
thiét xay dung nhitng thujt toan méi cho viée
xéc dinh diém cyc dai.

o e m oa % o6 o oa

Hinh 7. Cdc ddc tinh cita PV khi BXMT khéng
ddng déu

May phat dién sirc gio [5,6]

Lich sir phat trién clia may phat dién sic gi6
¢6 rét nhidu loai. Ngay nay, loai mét phat dién
cim img tir hai phia DFIG t6 ra chiém wu thé
nén trong trudng hop ndy, tic gia sir dung loai
DFIG ¢6 md hinh céu triic va nhimg thang tin
m6 ta nguyén ly hoat ddng nhur trén hinh 8,

o,
it
]
(o) —"
Hinh 8. M6 hink cdu triic va chiéu bién 361 ning
lwong ciia DFIG

Trong d6, diém khac biét quan trong nhit so
v6i céc loai may phat dién khac 13 & chd
DFIG ¢ hai bd bién dbi Converter 1 vi
Converter 2 tya lung vao nhau theo kiéu back
to back. Phin nay s& dugc phan tich ky ludng
nhim 1am sing to cac qud trinh trao déi ning
Iuong cia hé ngudn lai néi chung va DFIG
ndi riéng.

Phuong thirc diéu khién/diu chinh (BKDC)
DFIG gbm c6 hai phin: phin phia may phat
véi Converter 2 va phin phia ludi véi thiét bi
Converter 1.

PKDC bp bién dbi phia mdy phdt
Converter2 [6]

Dbi véi Converter2, trude hét c6 nhism vu
bKBC cach ly hai dai lwong my va cose. D&
giai quybt vn db dat ra, ta phai di tim cac dai
Iwgng DKDC - con goi 13 dai lwong cha dao -
din my va cos.

Nhigm vy chinh & ddy 13 thiét k& thanh cong
mot khau didu chinh dong (PCD) cho phép ap
dat nhanh va chinh x4c i, diu ra cia khu
diéu chinh mémen (BCMM) ¢ thé duoc sir
dung d& cung cép gia tri ch dao - gia tri cin -
cho dong ix.

Ngoai ra: do s ghn nhu' khong abi, moi bién
dong cia i d8u trye tidp tac dong dén i. Dé
lam séng to didu ndy, ta hiy xem biéu thirc

) [6):

L. .,
vl =L—1w+l’d =0

@

Veéi —; =1 (2) duge don gian héa nhur sau:

iy +iy
{ )

Ll v
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Céc quan hg trong (3) duge m A trye gide dé
hidu thong qua b thi vector nhur trén hinh 9 [6].

d
U

Hinh 9. D3 th: vector dong, dp, tix thong ciia
DFIG [6]

Khau BCMM

Khau BCcD
g

Theo cac bidu thire (2) va (3), dong i hodn
toan bj xéc dinh béi dong tao momen i Bé
b lai dnh hudmg i cose khi iy thing gidng,
vi dy: khi ta diéu khién My (dAn t6i i thay
d‘m) aé thay dbi cong sudt hitu cong dua lén
ludi ta phai ¢6 kha ning tic dong didu khlen
Va0 i Bdi Vi, giita goc pha ¢ va ix ton tai
quan h¢ sau:
sing = Yo ot 4

¢ s ,/ij, +i @
Quan hé (4) md ta quan hé gén nhu tuyén tinh
tric tiép gitra sing va iy, d6i v6i @ nho: truc
tiép gitta ¢ va isq, b1 Vi sin@~g. Vay thi, thay
vi PKDC coso, ta c6 thé ding is; PKDC sing
hoic tryc tiép 0.

uI vI wI Ludn dien
Tir mach mgt chidu

tung gian 1Gt ?\% MBN

PL kneu Phan Ly

BCVTKG fecior Khong Gran

GP doGécPhadléﬂ 4p UG

THV Kkhau teh Tif thong, HSCS, Mémen

ab hétoa d6 o6 dinh trén rotor

Hinh 10. Cdu triic DKDC phia MP ciia DFIG 6]

Theo twong quan ¢ dinh giira ig VA lsq trong (3), dong i, chinh 14 dong tao iy, va do d6 giir vai tro
dai lugng tao sing hofic cosg. Viy néu thanh cong trong viéc 4p dat nhanh va chmh Xdc dong i,
dAu ra ciia khau dleu chinh sing hodc cosp (DCY) c6 thé durge sic dung dé cung cp gia tri gi4 trj
chii dao - gid tri cin - cho dong i, Mat khéc, viéc PKDC sing - thay cho PKBC COSQ - con wn
thé hon nhd kha nang thay déi tinh chit dién cam hoic dién dung ciia cong suat v6 cdng chi nhy
thay dbi du cua sing. Trén co s& cac din giai dd qua, ta co thé x3y dung cAu trac BKDC cho

phia MP nhur trong hinh 10.
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DEDC bj bién dii phia liesiConverterl [6]
Nhiém vy quan trong ciia phin DKDC phia
luéi 14 1y nang lirgng tir lui d& cung cép cho
mach mt chidu ¢ ché dé duéi ddng bd hoac
hoan niing lugng tir mach mét chiéu 1én luéi
& ché do trén ddng bd. Trong ca hai qué trinh
d6, dién ap mot chiéu trung gian Upc phai
duoe gilr 5n dinh khong dbi.

Yéu chu ké trén c6 thé dugc thue hién mét
cich don gian. Quan sat dong i & d4u ra phia
Iudi cia CL trén hé toa dd THDAL, ta c6:

iy =iy + Jiy, )
Trong dong ké trén, thanh phin iy c6 tic
dung san sinh cOng sut hiru cong, ing san
sinh cdng suét vo cong. Vi vay, dong ing ¢
thé dugc sir dung lam dong nap hodc xa mach
mft chidu trung gian. C6 nghia 13, néu thanh

Khau BCUq,

Khau BCD
INg Uy,

cOng trong viéc ap dat nhanh va chinh xac
dong ing nhé mét khiu DCD, d4u ra cia khau
diéu chinh Upc (PCUpc) ¢6 thé duoc sir dung
& cung chp gié tri cin cho dong ing.

Theo dién gidi trén, thanh phin iy, duong nhu
khéng c6 vai trd quan trong va vi vy ¢6 thé
dat béng khong. Tuy vdy, vai trd san sinh
cong suit vo cong ¢6 thé duge tan dung dé
DKDC h¢ sé cong suat (vi dy: HSCS cia toan
h&) va dau ra ctia khau PCo c6 thé duge sir
dung d& cung cAp gi4 tri cin cho ing. LUc nay,
khau DCe thir hai giit vai trd nhu mét tu bu.
Gibng nhu PKDC phia MP, HSCS duge diéu
chinh gian tiép qua didu chinh sing. Dén diy
ta da ¢6 thé xdy dung cdu tric PKDC cho
phia luéi nhu trong hinh 11][6].

Téi mach mot chidu  Lugi dién
trung gian v wi
u t
e

Hinh 11. Cdu tric DKDC phia ldi ciia DFIG [6]

Bén day ta da biét: & c4 hai phén DKDC phia ludi va phia MP, khau DCDydéu’ gitt vai t!'() quyf"it
dinh d8i véi su thanh bai cia toan b gidi phap. Nhiém vu tiép theo 1A thict ké khéu dieu khien
dong(DCD). Phin da duge gwl thiéu rdt tudng tan trong tai lidu [6].

Kho ning lwgng mot chiéu &c quy [2-4]

Mbt dc quy ly tudng nghia la dién 4p luén khéng dbi cho dii cong sut pht ra bét ké 1a bao nhiéu,
Nhir vay, dac tinh V-1 12 mét dudmg thing ding qua truc dién ap V tai gid tn danh dinh va song

song véi truc dong dién I, hinh 12.
V=Vp+R/1

©6)
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CURRENT

+ Ideal
Bartery . ["ﬂ
V=¥ =
m

VOLTAGE Vy

Hinh 12. M6 hinh dc quy
R

N
=

! M
s £ e
g N g Ealah
1 .1
8 g 8 et
Vs Ve a Vi
dscnged chargod doctiged crargd
VOLTAGE —~ VoLTAGE —
o) Chargeg ) Oscmgna

Hinh 13. M6 td ddc tinh phang nap cia dc qu
o] che d6 nap dién cho Ac quy, dién &p ngudn
PV cin phai duge 16n hon gia tri VB; Trong
khi nap gid trj VB tu ting din lén nén dudng

oY==

ddc tinh V-1 nghiéng sing phia bén phai, ché
d6 xa dlen cila 4c quy sé lam cho dién p trén
dau cuc ac quy gidm din nén duomg dac tinh
nghiéng vé phia bén tréi, didu nay thé hién
nhu trén hinh 13.

Chi y ring, trong khi lam viéc 4c quy phai
tudn thi céc quy trinh ky thuat nhim dam bao
duy tri dn dinh cdc théng s& van hanh déng
thoi khong lam suy giam tudi tho cua c quy.
Déi véi mét dc quy chi axit loai 12V, Vp s&
dao déng trong khoang 12,7V khi xac déy dén
11,7V khi xa can; khi nhiét d dat gia tri 78°F
thi 4c quy phai duge nghi trong vai gid.

MO PHONG HOAT DONG HE NGUON LAI[7)
CAu triic mé phong

M@ hinh md phéng hé nguén lai PV-DFIG-B
duge xdy dung trong Matblab-Simulink ¢
chu tric nhy trén hinh 14.

Tavarang e (el

i

Comvener 2 blroror cony

n m
reoA &=

B
renT Subwwem1

Current Measurement

Minh 14, Cdu tric mé phong hé ngudn lai PV-DFIG-B
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Trén mé hinh nghién ciru gdm nhitg phan tir
chinh sau:

- Mdy pht dién sirc gio kidu DFIG.

- Hai b bién dbi Converter 1 va Converter 2
ndi kidu Back to Back (AC/DC-DC/AC).

- Khéi mt chidu trung gian bus cé két ndi véi
pin ngudn pin m3t trdvi va battery.

- Khdi tao tin hiéu gi6 thay ddi, céc khéi do huomg.
- Tai clla my phét duge thé hién bing phy tai
tap trung va cb két ni ludi.

Mé phéng hoat dgng hé ngudn lai
Muc tiéu mé phong nhim lam rd nguyén ly
hoat d6ng cda hé ngudn lai, twong tic gilta
chc ngudn VA céc qua trinh trao déi nang
lugng trong hé, tinh niing va didu khién ciia
hai bd bién ddi Converter 1, Converter 2, v,
M6 phong tée db turbine thay déi theo tée do
gi6 thay déi: Gia thiét 1bc do gi6 thay dbi theo
kich ban sau:

[ Thoi gian (5) [o 1 3 [5 [35 ]
[Técdogio(mis) {8 |4 [4 |10 [ 10 |
dan den toc d turbine thay doi va cc thong
$6 van hanh thay déi theo. Két qua md phéng
thu dwoc trén hinh 15.

o s 0 5 2 E £l
e 19)

Hinh 15. M6 phong ¢ d¢ turbine thay doi
Mb phéng hoat dong khéi mét chidu, cac qua
trinh trao déi nang lugng gitta ngudn pin mat
trdi vi DFIG v6i 4c quy. Khi BXMT ting cao
ciing nhu khi téc d9 may phat 1on trén dng
b4, dién ap trén &c quy tang, dac tinh nap dc
quy nghiéng vé bén phai(hinh 13a), déng thoi
dung lugng ting,va nguoc lai. Két qua md
phong nhu trén hinh 16a,b,c

t W (3 £l % % .
9 Ta ) *

Hinh 16a. Dién dp mot chiéu trén d¢ quy

N JE——

n[r \\/”/

g B W

5 %

T EQ
Time ()

Hinh 16b. Dong dign phong nap ciia de quy

ER R
Time 51
Hinh 16¢. Dung liong dc quy thay da:i’lhea ché a6
tich phong ndng heong trao doi tai khoi mét chiéu
Mb phong hoat dng cia Converterl cho thay
st trao d6i nang lugng vdi ludi nhu trén céc
hinh 17a,b,c,d
T T T 1

05~ -

U Gonvans 1 o

s B 0 s » % % 3
Tovo (5]

Hinh 17a. Dién dp trén déu ra Coverter | ndi véi ludi

0 00z om 0% 008 01 0% OW 0% 098 02

Hinh 17b, Dién dp Coverter 1 phat tuon c6 bién dang
sin va on dinh ngay sau 0, 14s ké tir khi khoi dgng
o

02041l ot chow v =093

-—

1

g (0 3 E) 3
Tre

Hinh 17¢. Dong dign Coverter | irao di voi ugi
thay déi ca dg lom va chiéu phy thugc t6 d6 mdy phit

Ko g o eres e DY

5 00
H

B O T E 3 £ £}
e

Hinh 17d. Dong dién (tri tikc thdi) trao d6i gitta
Converter I va ludi
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Tai céc thoi diém (3,3s va 10,25) tbe dd may
phat tr6i qua diém dong bd, dong qua
Converter 1 d6i chiéu nhu mé phéng trén cic
hinh 17e,g,h:

i e 9 b e shau ¥0: 093

EE

Bt

o)
i

3
Tt
Hinh 17g. MG phong dong va dp 3 pha gitta
Converter 1 voi hedi dé thay ro sw doi chiéu dong
dién tai 3,35

33
Timaly
Hinh 17h. M6 phdng dong va dptdch riéng pha a
gitra Converter 1 vo1 luci dé thdy vd su doi chiéu
dong dién

Tuwong tu cho thiy s ddi chidu cia dong dién
qua converter 1, khi téc d6 mdy phat tir dusi
ddng b6 1én trén ddng b tai thai diém 10,2s
nhur trén hinh 17k.

R
e

g Convartor 1 va o

K Jwnap 7 ot ches Vee="

Towna;

Hinh 18a. Khi Vde=1 (pu), dong dién qua,
Converter | phét vao luci khong c6 doi chiéu

Kb s it o Ve =1 1

1 Converer $ va Luor e

§ To ® w E

T £l
Toa 0}

Hinh 18b. K#i ting Vdec=1,1 (pw, déng di¢n qua
Converter 1 phdt véo luéi tang lén

Mé phéng hoat dong cua Converter2, tinh
néng tao dong kich tir ludn dam baocho DFIG
phat 4n dinh tdn s8 trén mach Stator. Két qua
md phong thu duge nhir trén cac hinh 19a.b,c.
- Tai céc thoi didm téc d6 may phat di qua
diém ddng bo, dong kich tir giam tin s§ va
suy bién thanh mot chiu, nhu hinh 19a,b:

-

‘@ong lach tu Rotor)

I gua Converter 2 va Rotor

] H 10 3 2
Time 151

Hinh 19a. Dong Converter 2 (dong kich tir) thay
d6i tdn 56 khi 16c ding mdy phat thay déi
Dong kich tir thay ddi thir tu pha khi téc do

may phat thay doi. Trén hinh 19b.c chi ro:
- Khi trén ddng bd thir ty pha dong dién 1a: abe
- Khi trén déng b thi tr pha dong dién la: ach

Trem
Hinh 17k. Déng di¢n giita Converter 1 v e d6r
chiéu tai thoi diém 10,2s
Mb phéng énh hudng cia dién ap khéi mot
chiu: Dé Converter 1 ludn phat cong sudt
vio lui ¢6 thé dirge thuc hién bing céch ting
dién 4p kh&i mot chidu. Gia thiét tang dién 4p
mét chidu 10%, két qua thu dugc whu mé
phong trén hinh 18a,b:
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Hinh 19b. Dong Converter 2 (ding kich 1) thay
doi thik ty pha khi toe dong may phat thay déi
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Hinh 19¢. Dong Converter 2 thay doi thit tie pha
abc-ach

KET LUAN

Dang gop ciia bai bao thé hién qua mot sé vin
dé chinh sau:

M5 hinh hé ngudn lai duge két hop tir hai
dang ngudn dién sir dung NLTT phd bién nén
c6 thé 4p dung dugc tai nhiéu noi trong mang
mang dién phan tan.

Céc qué trinh trao déi nang lugng giffa cac
khéi trong hé duge phan tich ky ludng gitp
cho ngwdi quan tam hidu rd chu tric va
nguyén ly lam viéc cua hé néi chung va timg
khéi thanh phdn néi riéng, dic biét la ciia
DFIG.

Két qua md phong cho thdy 15 DFIG duge
Converter 2 didu khién thay déi thir ty pha
dong kich tir (abe — acb) khi téc dd mdy tréi
qua diém dbng b6. Trong khi dé, Converter |
lai thyc hién ddi chidu dong dién dé ddi chiéu
cong sut giita DFIG va luéi, vi dién ap duoc
gilt nguyén.

Khi tang dién ap khéi mét chidu (Vde=1,1pu),
ddng nghia v&i ché d6 dur thira gio lam gia
tang tbc do DFIG hay du thira BXMT cho
ngudn PV, Liic ndy, cong suit phat vao ludi
qua Converter 1 tang 1én (hinh 18b). Ché d¢
niy ¢6 ¥ nghia lam ting higu sudt ciing nhu
hiéu qua khai thac hé ngudn lai vi mach bién
ddi nang luong dwoc rat ngz';n, dac biét khi co
sir tham gia cta kho du tri¥ ning lugng fc quy
(battery).
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SUMMARY all
DESIGN THE STRUCTURE AND SIMULATE THE OPERATION —
OF A HYBRID PHOTOVOLTAIC-WIND GENERATION SYSTEM APPLIED

IN DISTRIBUTION GRID —

Ngo Minh Duc, Ngo Duc Minh", Dang Danh Hoang
College of Technology - TNU

Electrical sources used renewable energy are developing strongly at the present in the world and in
Viet Nam. There are many types of model to exploit them, this paper uses a hybrid model
including: photovoltaic and wind generations, battery storage connected at the DC bus. Design the
structure for this hybrid system, confonn it to the characteristic of distribution grid and have the
ability to take maximum availat in site. Simulate the operation of this hybrid system,
analyze clearly the process of energy exchange between blocks, affect of source blocks to the
efficiency of devices and operating system.

’ Keyword: hybrid generation, Hé nguén lai, DFIG, Converter 1, Converter 2, BXMT, PVg-Wg-
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