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T6m tdt: Trong ngi dung trinh bay cua bai béo, nhém tac gid nghién cizu vé kha ndng déap vmg va
mite dé on dinh cua hé thong phdt dién tich hop bao gom nhitng hé thong phdt dién phan tan tir cac
nguon ndng hrong tai tao nhir dién mat troi, dién gidé khi van hanh ¢ ché dg déc ldp va ché d@é vdn
hanh két néi véi luéi dién ha thé nham xdc dinh co ché 1am viéc hiéu qua va én dinh nhdt cho hé
thong. Hé thong dién cd cac nguon ndng lwong tai tao phan tan cung cdp dién cho cac logi phu tdi
khac nhau bao gom cac tdi déic trung nhw phu tdi 1a khu dan cu, cac tdi cong nghiép va hé thang sac
cho xe dién dwoc xét d@én trong bai bao nay. Két qua md phong cho hé thong dé xudt duoc thuc hién
trén cong cu Simulink ciza phan mém Matlab. Cac kich bdn khdc nhau nhw ché @ van hanh déc lap va
ché do noi ludi ciing nhu cdc s ¢6 ¢6 thé xay ra khi van hanh hé théng ciing duwoc gia ldp. Tir cac md
phong nay c6 thé két lugn rang trong hé thong dién cd tich hop néng lirong tai tao nhu may phat dién
gi6 va hé théng phat dién mat troi thi ché dg 1am viéc khi hé thong dweoc noi hedi sé gitp cho hé thong
dién tich hop ndy hoat déng on dinh va tét hon so Véi ché déc lap.

Tir khoa: Dién mat troi, dién gio, ché dé dac ldp, ché do noi ludi, on dinh.

Ma phén logi: 10.2

Abstract: In the context of this paper, the author studies the responsiveness and stability of the
integrated power generation system including renewable energy sources such as wind power and
solar photovoltaic power when working in stand-alone mode and grid-connected mode with low
voltage grid to determine the most efficient and stable working mode for the system. The power
generation system with renewable energy sources supplying electricity to the load includes typical
loads such as residential loads, industrial loads, and electric vehicle charging systems considered in
this paper. Simulation results for the proposed system are performed on the Simulink tool of Matlab
software. Various scenarios such as stand-alone operation mode and grid-connected mode as well as
possible problems during system operation are also simulated. From these simulation results, it can be
concluded that in the power system with integrated renewable energy resources such as wind power
and solar power, the grid-connected mode will help the system operate more stably and better than the
stand-alone mode.
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1. Gioi thidu Khai niém lugi dién si€u nho (MG
Ning luong tai tao 12 ngudn ning luong Microgrid) da dugc dé xuat trong thap ky
tw nhién bén vimg hién dang nhan dugc su vua qua va da thu hat sy quan tdm cua cac
quan tAm déng ké trén toan thé giéi. Nang nha dau tu cliing nhu cac nha nghién ciru, do
lugng mit troi va ning luong gio 1a hai dang MG dua trén cac nguodn tai tao hon hop nhu
phd bién nhit cta ngudn ning lugng tai tao  quang giién (PV) va ;Iién gio ¢o thé cung cap
trong viéc chuyén héa thanh dién hién nay. dién den cac dia diém ¢ xa ludi dién va co
Tuy nhién, su thay déi ngiu nhién ctia birc xa  theé hoat dong mot cach doc 1ap ma khong
mit troi va téc do gio 13 mot thach thirc 1on  ¢an ¢ ludi dién quoc gia. Mot sO cau hinh
khi tich hop cac ngudn phat dién nay vao cua cac hé thong dién tir nhiing ngudn dién
lu6i dién do co thé gay anh hudéng dén 6n Ung dung nang luong tai tao dugc dé xuat
dinh cua hé théng dién. trong [1] [2] c6 thé lam gi’ém su gian doan
cung cap dién cua cac hé thong nay.
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Ngoai ra, d& nang cao su lién tuc cung
Cép dién thi cac nha may di¢én san xuét dién
hon hop dién gié va quang dién dya trén tram
luu trir nang lugng pin tich hop ludi dién da
dugc thiét ké dé hoat dong 6n dinh cia hé
théng va cac tic dong 1én hé thong dbi véi
nhitng diéu kién sy cb khéc nhau [3]. Tuy
nhién, hién nay chi phi ctia cac hé thong tich
trit ning luong con cao dan dén thoi gian
hoan vén cua du an dai nén chua duoc ung
dung nhiéu trong thuc té.

Bén canh d0, vin dé chinh hién dang gip
phai khi tmg dung cac hé théng phat dién tich
hop nay la viéc hop nhat cac ngudn dién va
klem soat gia tri bién d6 dién ap va gid tri tin
sd cua né trong pham vi cho phép khi hoat
dong & ché do ndi ludi hodc doc 1ap. Bé dam
bao duwoc ngudn ning lwong bén viing trong
tuong lai, cac hé théng dién tich hop néu trén
v6i cac ché dd va cau hinh khéc nhau da
duogc nghién curu trong [4] - [6].

Trong bai bao nay, mot md hinh tich hop
ngudn dién tir nang luong dién mat troi va
nang lugng tur dién gié vao ludi dién sinh
hoat duoc d& xuit va mé hinh héa trén cong
cu Simulink ctia phdn mém Matlab dé tién
hanh mé phong nham kiém tra danh gia dap
g va tinh 6n dinh trong mién thoi gian cia
hé théng nghién cau.

2. Hé théng nghién cieu

Hinh 1 trinh bay so dd nguyén ly hé
théng dién dé xuat trong nghién ciru nay bao
gom cac ngudn phat dién tir nang luong téi
tao nhu: Hé thong phét dién mat troi tir té
bao quang di¢n (PV), cdc may phat dién su
dung tuabin gi6 va duogc két ndi vao ludi dién
qudc gia két hop véi may phat dién diesel.
Phan phy tai bao gom tai sinh hoat cua céac
khu vuc dan cu, tai trong cac khu cong
nghiép (chi yéu 1a dong co dién) va hé théng
tram sac cho xe dién. M6 hinh héa mo phong
ctia cac thanh phan nay duoc lan luot trinh
bay nhu sau:

HT dién qubc gia MBA_1 Tai dan cu

Tai céng nghiép

HT Dién mat trér MBA_2 ‘

Tram sac o6

HT Bién gio

Hinh 1. So d6 hé thong dién nghién ciru.
2.1. Hé thong dién mait troi
Céac tim pin quang dién (PV) st dung
chu yéu hién nay 1a loai ban dan silic. Bé don
gian trong tinh todn va mo6 phong cho loai pin
nay thi mach dién twong dwong dugc dé xuat
nhu trong hinh 2 [5] - [7].
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Hinh 2. Mach dién thay thé pin mat troi.

Trong so d6 mach dién thay thé trén bao
gom: Ipy (A) 12 dong quang dién, diode Dy,
Rgy (Q) la dién troé dong 1o va Rg (Q) la dién
tré ndi tiép, 1 (A) 1a dong dién phét ra véi
dién ap V (V) tuong tmg.

Phuong trinh thé hién mdi quan hé giira |
va V ctia pin mat troi nhu sau [5]:
e[kT‘iAw—l.R)] 1| V-IR

TR O

I'= 1oy —1s

Trong do:

s (A): Dong dién b&o hoa;
q=1,602*10"° (C): bién tich Electron;
k=1,38*10" (J/K):

Boltzmann;
T, (K): Nhiét do lam viéc cua pin;

Hang s

A Hé s ché tao pin;
Dong di¢n 1, (A) phu thudc vao gia tri

birc Xa mat troi va thdng sé nhiét do cua PV
va dugc tinh nhu sau:
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Iy :[ISC+K1(TC _Tref)}ﬁ’ (2)

Voi:

I (A) : DOng dién ngan mach;

K,: Hé s6 phu thudc vao nhiét do;

T (K): Nhiét d¢ tiéu chuan coa tim
pin mat troi;

A(W /m?): Buc xa ciia mat troi.

2.2. Hé théng dién gi6

Vi h¢ thong dién gié sir dung tuabin gi6
truc ngang thi cong suat co (Pmec) thu dugc
tir van toc gio phu thuoc vao dién tich quét

ctia canh gid va van téc gié nhu phuong trinh
sau [8]:

P =2 PAC, (2. 0)0)) ()

Trong do:

o Mat @6 khéng khi cua noi dat tua
bin;

@ Van téc gio;

A : Phan dién tich quét dugc cua céac
canh gio;

B : Gbc xoay ngang cua cach quat;

o Ti sb giira toc d6 gid ¢ mat va &
lung;

C,: Hé s6 cong suat cua tua bin gio sir
dung.

2.3. Hé théng may phay diesel

M6 hinh caa hé théng may phat dién
diesel dugc tham khao sur dung tir mo hinh
trong Simulink nhu trinh bay tai hinh 3.

<Stater voitage ' (puf |

<Htater woltage v {pu

<Fioter spesc wm :n.u:.I

ap———aa

|

Mamsurement:

Exchation Sysiem

Hinh 3. So' @6 md phong may phat diesel.
3. Céc két qua nghién ciu
~ Trong ndi dung nay, cac kich ban gia 1ap
dé nghién ctu bao gom ché do lam viéc noi

wl 4
j\/\
s 4

lugi va ché do doc lap trong 24 gio duoc
trinh bay. Cac thong sé dau vao duoc cho
bao gdom su thay doi cua birc xa mit troi nhu
trong hinh 4 va gia tri caa van téc gié duoc
cho nhu hinh 5.

Hinh 4. Giéa tri cua burc xa mdt troi.

Hinh 5. Téc dé gi6 cua tua bin.
Cac d6 thi cung cap théng tin cua cac loai
phu tai dugc trinh bay & hinh 6, hinh 7 va
hinh 8.

Hinh 6. D6 thj phu tai thé hién cho khu viec dén cur.

[
v w o w

o1 gan (go)

Hinh 7. Bé th; thé hién phu tai 1a sé xe dién.
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Hinh 8. B¢ th; thé hién tai cdng nghiép.

3.1. Kiém tra cac ché dd lam viéc
trong vong 24 gio

Pé nghién cau dap ung dong cua hé
théng dé xuat trong 24 gid, nhém tac gia da
md phong hé théng trong Matlab voi céc
thong tin duoc thé hién tir hinh 4 dén hinh 8.
Céc két qua md phong duoc thé hién trong
hinh 9 va hinh 10.

Quan sat két qua trén hinh 9 va hinh 10,
c6 thé thiy rang khi hé thdng hoat dong & ché
d6 doc lap thi ngoai phan cong suét duoc cip
tur dién mat troi (duong mau xanh 1a cay) va
tir ngudn dién gié (dudng mau tim) dén cung
cdp cho céc phy tai thi may phat diesel
(duwong mau do) duoc diéu khién dé phat bu
thém cong suit can thiét cip cho céc phu tai
(duong mau xanh duong) nham can bang
cdng suat.

Cong sudt (W)

s 4
2f o
0 | | | | | I | | | | | 1 1 | | I | | | | |

o 1 2 3 ¢ s & 1 & & 1 2 B 5 5 u B B 2 a 2 2

Thoigan g}

Hinh 9. Hé thong hoat déng ¢ ché dg dac ldp.

ong sust (M)

J—T e D155
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Nty

Hinh 10. H¢ théng hoat déng & ché dé noi hudi.

Nguoc lai khi chuyén sang ché do hoa
luGi thi may phat diesel chi phat rat it cong
suit cung cap cho tai. Ngoai phan cong suit
dugc cap tir hé thdng dién mit troi va céc
mét phét dién gi6, thi phan cong suit b sung
cho tai s& duoc cap tir ngudn.

3.2. Khao sat dap @ng hé thong khi
tang tai

Pé danh gia mic do 6n dinh trong
truong hop ting tai cho hé théng o téc do gio
& 9 m/s va buc xa mat troi 6n dinh 400
W/m?. Céc két qua mé phong khi hé thong &
ché do doc lap va ché do ndi lusi dugc cho
thay trong hinh 12 va hinh 13 tuong ung.

Qua cac két qua moé phong duoc khi hé
théng hoat dong o che d¢ doc lap (hinh 11)
cd thé nhan thay rang néu tai tang lén 13
MW thi hé théng mat on dinh. Khi dé, néu
hoat d6ng ¢ ché d6 ndi ludi thi hé thdng van
hoat dong binh thudong nhu thé hién trong
hinh 12.

| ETAVAN

\ \ \ \ \ \ \ | \ \ \ \ \ \ \ \ !
B
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[
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Hinh 11. Phan bé cong sudt ¢ ché do dac lap.
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Cong sust (Mw)
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Hinh 12. Phan bo cong sudt cia hé thong
trong che dé noi luoi.

3.3. Sw ¢6 ngin mach ¢ tai la khu dan
cw

Nhom tac gia tién hanh chay mé phong
cho hé théng khi xay ra su c6 ngan mach mot
pha vao lic 06 gio tai tai caa khu dan cu. Cac
két qua thé hién trong hinh 13 va hinh 14 Ia
dap ung cua hé thdng khi hoat dong & ché do
doc 1ap va ché do két ndi vai ludi dién.
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Hinh 13. Pdp uing trong ché dg dac lap khi ngan
mach ¢ tdi trong khu ddn cu.
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Hinh 14. Ddp ing cuia hé thang trong ché do noi hedi
khi ngan mach ¢ khu ddn cu.

Tur cac két qua cua qua trinh mé phong
da trinh bay, c0 thé két luan rang, trong hinh
13 su dao dong qua do xay ra & may phat
dién diesel 1a 16n nén s& anh huong dén hoat
dong cua hé thong dién. Trong khi do, néu hé
théng hoat dong & ché d6 ndi ludi (hinh 14)
thi su dao dong nay 1a khong nhiéu nén d6 o6n
dinh caa hé théng s& tét hon.

= ;

3.4. Ngan mach xay ra & khu vuc sac
xe dién

Trong kich ban nay, ta tién hanh mé
phong dap tng cua hé thong khi xay ra su ¢6
ngan mach tai tram sac xe dién ¢ thoi diém
12 gio.

Tigti

— L\

I O O N I |
T2 3 4 5 5 71
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Hinh 15. O ché @6 dgc ldp khi sw cé ngan mach
tai tram sac cho cac xe dién.

— 1N

Hinh 16. O ché dé két noi i dién khi sw co ngdn
mach tai tram sac cho cac xe dién.

Két qua md phong dugc thé hién lan luot
trong hinh 15 va hinh 16.

Tir cac két qua md phong nay ta ciing
nhan thiy rang, gia tri dinh cua dap tng qua
do trén may phat ting cao 1én dén 14 MW
lam cho d6 vot 16 & ché do doc 1ap ting nhu
thé hién trong hinh 15 thay vi gia tri 8 MW &
truong hop hé thdng hoat dong & ché d6 ndi
ludi nhu trong hinh 16.

4. Két luan

Trong bai bao nay, nhdm tac gia da dua
ra md hinh phat dién tich hop cac ngudn dién
phan tan tir nang luong tai tao nhu may phat
dién gi6 va hé thdng phat dién mat troi vao
luGi dién ha thé dé cung dién cho cac phu tai
khac nhau nhu tai & khu vuc dan cu, tai dac
trung ¢ cac khu céng nghiép va mot loai tai
méi do6 1a cac hé thdng sac cho xe dién. Sau
khi tién hanh mé phong dé danh gia do 6n
dinh ciing nhu kha nang dap Gng cua hé
théng khi 1am viéc ¢ ché do doc 1ap va o ché
do két ndi véi ludi dién. Qua cac két qua trén
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da cho thiy rang, véi hé thdng phat dién tich
hop dé xuit nhu trong nghién cttu nay khi hé
thong 1am viéc trong ché do két ndi voi lugi
dién ha thé s& hoat dong 6n dinh hon so véi
truong hop cho hé théng l1am viéc & ché do
doc 1ap. Céc két qua nghién ctu s& 1a co so
dé so sanh va danh gia voi cac két qua do dac
va giam sat hé théng thuc té0
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