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MO PHONG ANH HUONG CUA NHA MAY PHAT PIEN CHAY BANG SUC GIO
O BINH PINH PEN LUOI PIEN QUOC GIA
SU DUNG PHAN MEM MATLAB - SIMULINK
TO MODELS THE INFLUENCE OF WIND-POWER STATION IN BINH DINH
ON THE NATIONAL ELECTRICITY GRID USING MATLAB-SIMULINK

Buii Pinh Tiéu, Tran Viin Thinh Nguyén Duy Khiém
Truong Dai hoc Bach khoa Ha Ngi Truong Dai hoc Quy Nhon
TOM TAT

Déi v&i cac hé théng phat dién chay bang strc gio, viéc hoa lwéi la bai toan réat quan trong. Béi
vi téc dé gié luén luén ‘thay dbi lam cho tan s6 va cong suét phat ctia hé théng nay thay déi ré rét. Coé
nhiéu phuwong phéap cép dién 1én Iuéi khéc nhau, trong bai bado nay cac mé phdng sé duoc tién hanh
trén mé hinh cép dién st dung may phét khéng déng b6 ngudn kép. DAy la mét trong nhiing mé hinh
c6 nhiéu wu diém, hién dang duoc (rng dung réng réi trong hé théng phéat dién chay bang sirc gié va
cling la mé hinh ma dw an nha may dién gio Phu’o’ng Mai 3 - Binh Binh dang 4p dung. Két qua mé
phdng tép trung vao viéc: khdo sét dnh hudng cua téc dé gié téi chat Iwrgng dién ap va cong suét cua
nha may khi phat Ién Iwoi thong qua do meo hai va dwong cong cong suat phat thuc cda nha may
theo téc do giob; mé phdng va phén tich cac truong hop nha may cung cap céng suét cho phu tai va
cho hé théng quéc gia khi phat chua dat hét cong suét va phat hét céng suét dinh mirc theo thiét ké.

ABSTRACT

In wind-power systems, the integration of these systems to the national grid is an important
aspect as the wind speed always causes significant changes of frequency and capacity of these
systems. There are many ways of generating electricity to the national gird, in this article simulations
will be carried out based on the model of a double-fed asynchronous generator. This model has many
advantages and is being applied in many wind power plants such as the wind power station in Phuong
Mai 3-Binh Dinh. The simulation results mainly focus on surveying the influence of the wind speed on
the voltage quality and power generated to the grid by evaluating the harmonic distortion and active
power curve of the plant according to the wind speed; imitating and analyzing cases in which the plant
distributes power to loads and the national grid when it is operated with the partial capacity and with
the full capacity.

I. PAT VAN PE cong suit hoat dong, do do turbine gi6 phai lam
viéc voi hiéu suat thap. Cudi cung ving II'la
vung chuyen tlep gitra duong cong cong suét tbi
vu cua ving I va duong cong suat khong doi
ctia ving III. Trong ving nay, toc do turbine
gi6 duoc gidi han dé duy tri mac do tiéng dn
dudi mirc cho phép va gitr cho luc li tdm & dudi
gia tri chiu dung cua rotor.

Dbi v6i mot turbine gio, kha ning phat
dién thé hién & sb cong suat thu duoc co tinh
dén cac giéi han vé& ky thuat va kinh t&. No
thuong duge mé ta dudi dang mot do thi cong
suét phat - tde do gi6, duoc goi la dd thi cong
sudt ly tuong [1, 2]. Db thi cong suit Iy tudng
biéu thi trén 3 ving ¢ nhiing toc do gi6 khac
nhau (hinh 1.1). Ving I 1a ving toc do gié thap,
cong suét sinh ra thip hon cong suét hoat dong.
Béi vay muc tiéu phat dién cua vung I 1a thu
nhén toan by nang lugng sinh ra. Do d6 dudng
cong cong suit 1y tudng trong ving I di theo
mdt duong parabol bac 3 nhu hinh 1.1. Mat i VA Vi
khac, muyc tiéu phat dién trong vung toc do gio
cao (ving IIT) 13 gi6i han cong sudt phat ra & )
duéi cong sudt hoat dong dé tranh hién tuong Hinh 1.1 Puong cong céng suat ly tuong
qué tai. Trong ving ndy, cong sudt vuot qua
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Ngoai ra, chit luong cong suat phat cua
mot turbine gié theo mot cach nao d6 c6 anh
hudng dén chi phi nang lugng. Néu chat luong
cong suat thip s& lam ting chi phi cho viéc
truyén tai nang luong, hodc gioi han viée tao ra
cong suét cung cap cho ludi. Chat lugng cong
suit duoc 4n dinh boi su 6n dinh tin s va dién
ap dau ra ¢ diém nbi voi lu6i dién. Thong
thuong, tan so 1a mot gia tri on dinh. Sy bién
dbi ctia tan sd trong mot mang dién la do sy
khong cin bang ciia cong suit gitra may phat va
luéi [2,3].

II. CAC PUONG CONG CONG SUAT THU
PUQC UNG VOI NHUNG PHUONG
PHAP PIEU KHIEN KHAC NHAU VA SO
PO KHOI MOTA VIEC KET NOI NHA
MAY VOI LUOI PIEN QUOC GIA

2.1 Céc duong cong cong suét thu duge diTiI’l
chirng tir mot so tai li€u da dwgc cong bo
[1.4]

Nghién ctru ¢ cac trudong hop toc d6 may
phat khong d6i, thay d01 mg v6i goc cat khong
d6i, thay doi (Goc cat 1a d6 nghiéng ciia canh
hop v6i mit phang theo phwong thang dung),
mg v6i nhimg dudng cong thé hién quan hé
cong suét P véi toc do V trén cac hinh 2.1, 2.2,
2.3

P(KW)

Vm (M/s)

Vmin

Vmax

Hinh 2.1 Duong cong cong sudt thyc 1é thu
duoc (nét dam), khi toc do khong doi goc cat
khong doi

P(kW) | Py

. W
@)

Vi (M/s)
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Hinh 2.2 Duong cong cong sudt thu dwoc khi
diéu khién mo hét goc cdt va nguong chii dong
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Hinh 2.3 Buong cong cong sudt thu duoc bdng
phwong phap diéu khién toc do thay doi goc cat
khong doi voi diéu chinh nguong thu dong

Puodng cong cong suit thu duoc khi diéu
khién voi toc d6 thay doi va goc cit thay doi
gan nhu twong dong véi dudng cong cong suit
Iy tudng (thé hién & nét nhat trén hinh 2.3)

2.2 So' 0 khoi mé ta viéc két ndi nha may
dién gi6 Phwong Mai 3- Binh Pinh véi luéi
dién qudc gia

Nha mdy phong dién Phuong Mai 3-Binh
Dinh c6 tong cong sut 21 MW bao gém 14
turbine gi6 cong suat 1.5 MW, qua 14 may bién
ap 0,69/22kV dién ap dugc néng 1én 22kV va
cung cap cong sudt vao ludi dién quic gia voi
cip dién ap 110kV bang cach phat cong suit 1én
tram bién ap 110kV Phuong Mai 3, sau d6 két
nbi dén Tram 110kV Phu Cat thong qua dudng
day 110kV. Mot phu tai 1I0MW va mét bd loc
¢ cong suat phan khang Q=50 Mvar dugc ndi
vao thanh c4i tai dau cyc mdy phat voi cap dién
ap 690V. H¢ théng quéc gia & cap 110kV c6
tong cong suat 2500MVA cung cap cho phu tai
toan Binh Pinh va cho khu kinh t¢ Nhon Hoi
trong truong hgp nha may ngung hoat dong.

2.3 Khio sat danh hwong cia toc dd gié téi
cac thong so ciia hé thong

Céc két qua md phong bang phan mém
Matlab-Simulink [5] nhu sau:

1. Chat lwong dién dp

+ Tan sb va do 16n coa dién ap ¢ thanh
cai 0,69kV gan nhu 6n dinh va it anh hudng
dén Iudi 1a do uu diém ciia may phat khong
ddng bd ngudn kép duge ndi ludi tir hai phia.
Cho nén, khi vin hanh toc d6 gi6 thay d6i hé
théng tu dong 6n dinh bang cach luén giir cho
tdc 46 dong bo ludn khong ddi.
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Hinh 2.4 chi ra didu nay, néu dat cac gian
dd dién ap trén hinh 2.4 chong 1én nhau thi c6
thé thay ching gan trung v6i nhau.

Tdc do gi6 7m/s Téc do gi6 14m/s

- i i

Téc do6 gié 25m/s
Wahe:

Téc d6 gid 20m/s

R S g - - S o — — P -

Hinh 2.4 Cdc cira s6 mé ta chdt heong dién dp
phat
+ Do méo hai

Khao sat cho thdy rang khi thay dbi téc
dd gio tor 3m/s dén 25m/s, o méo hai thay do6i
trong pham vi nhé (hinh 2.5). D6 méo hai trung
binh THDy = 0.013. Gid tri d0 méo hai thu
duoc nay la thap va dat yéu cau.

2. Puong cong cong sudt

Puong cong cong suat di khao sat gan
nhu bam sat duong cong cong suat Iy tudng ma
nha cung cap dua ra [4]

Trong khoang tbc do gid 0-3m/s nha may
khong hoat dong, bat dau toc do gio trén 3m/s
cho dén dudi 14m/s thi lugng coéng suat phat
clia nhia may ting dan theo dudng cong AB
(hinh 2.6). Khi toc d6 gi6 tai 14m/s thi nha may
phat cong suat tdi da va khong thay doi trong
khi toc do gi6 tang tir 14m/s-20m/s (theo duong
thang BC). Quan sat trén hinh 2.6 ta thiy vai
van toc trén 20m/s cho dén 25m/s (van tde cuc
dai) thi luong cong suat giam dan theo dudng
CD. Diéu nay phu hop véi 1y thuyét di duoc
nhiéu tai liéu cong bd [1].

Duong cong cong suat thue theo toc do gio

Cong suat (M)

10 jD
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oo § : Hinh 2.6 Puong cong cong suat phat thuc cua
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o 5 i i = 5 cong suat 10MW dugc cap hodc tir nha may
foe o gt n2) hoac tir hé thong hodc ca hé thong va nha may.
Hinh 2.5 Duong cong do méo hdi theo toc do gio
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Hinh 2.7 So' @6 khoi mé ta viéc két noi nha may dién gié Phuong Mai 3- Binh Dinh véi lidi dién quoc gia [5]
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Nhu két qua mo phong trén hinh 2.8a va 2.9a
khi toc do gi6 7m/s thi cong suat phat P = 4.8
MW khi d6 tai nhan cong suat tir ludi va tir may
phat. Ta thay rang dong dién tir Wu6i Ippezn =
0,9 (pu) va dong dién tir may phat I, 060 = 0,1
(pu).

labe B30 fpu)

b)

Hinh 2.8 Tri s6 dong dién, cong sudt tai thanh
cai 0,69 kV; a) Khi nha may chua phat hét cong
sudt; b) Phdt hét cong sudt

Hinh 2.9 T ri SOA” dong dién, dién ap tai thanh cai
22 kV; a) O toc do gio 7m/s; b) O toc do gio
14m/s

Tuong ng & toc do gio 14m/s (quan sat
trén hinh 2.8b va 2.9b), khi d6 cong suat phat

clia nha may (P = 20MW) 16n hon cong suit
cua tai. Luc nay may phat cap nang luong cho
tai, phan cong suat con lai duogc phat vao hé
thdng. Picu nay dugc thé hién tri sé dong dién
¢ phia nha may 13 Ipc.060 = 0,4 (pu) va tri $b
dong dién ¢ phia ludi I, 22 = 0,2 (pu)

Khi toc d6 dudi 3m/s (hinh 2.10a) thi
tach nha may ra khoi hé théng, tbc do gio trén
25m/s (hinh 2.10b) dimg may nhiam trach qua
tai co. Két luan nay phu hop véi thiét ké cua
nha mdy ma nha cung cip dua ra (téc do khoi
dong 3m/s va toc do ding may 25m/s) [4]

Wabe_BE30 [pul

Vi 559 fou]

Iabe; 8630 fpul

b)

Hinh 2.10 Cira s6 quan sat ¢ toc do gio hoat
dong va dung may; a) toc do dudi 3 m/s; b) toc
do 25 m/s

1. KET LUAN

Cac nghién clru nay danh gia dugc su
phu hop giita 1y thuyét va thuc té. Cac két qua
quan trong bao gdm:

- M6 hinh hoéa hé théng két ndi ludi cua
nha may dién gi6 Phuong Mai 3-Binh Dinh
bang cac toolbox Simulink va Sim Power
Systems cta Matlab [5]. St dung cac md hinh
khdi dd c6 sin trong Simulink dé ghép ndi
thanh mot hé théng;

- Xéac dinh va danh gia anh hudng cia tan
s0 nha may khi két noi vdi ludi thong qua do
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méo hai. D6i v6i hé thong két ndi nhu trén,
nghién ctru cho thiy khi toc do gié thay doi
trong vung tir 3m/s cho dén 25m/s thi do méo
hai trung binh 0,013;

- Théng ké két qua cho phép dénh gia mo
hinh hoat dong ctia mét nha may dién gi6. Cu
thé 1a tir cac két qua mo phong nay ta da xay
dung dugce dudng cong cong suat cia nha may

phii hop véi nodi dung 1y thuyét da dugc nhiéu
tai liéu cong bd [1];

- Trong trudng hop cong sudt phat cia
nha may nho hon céng sut ciia phu tai thi lac
nay phy tai nhan nang luong tur ludi quoc gia.
Khi cong suit nha may 16n hon cong suat phu
tai thi phu tai dwoc cdp tir nha may, phin cong
suét con lai phat vao hé thong.
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