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Tém tit: Sw xudt hién cia ciia phong dién trong cdc hedi dién ¢ Viét Nam kéo theo mgt sd
van dé phat sinh do cdc lwdi dién chira ddp ung duoc sy gia tang cua nguén va tdi. Viéc ket noi
phong dién vao luoi dién co thé lam thay déi dong cong sudt trén ludi, anh hwong toi ton that
dién dp va ton thdt cong sudt trén ludi, anh hwéng t6i dong sw c6 va do tin cdy cung cdp dién
ciua ludi... Bai bdo tdp trung vao viéc nghién ciru anh huwong mdy phat dién gio - mot trong
nhitng logi nguon ning lwong tai tao co tiém nang phat trién nhdt ¢ Viét Nam, hién dang dwoc
nha nwde wu tién phat trién — 1én ledi bang mé phong trén Matlab/Simulink®. Viéc danh gid nay
dwa trén viéc phan tich cdc dac diém cua cdc loai cau hinh hé may phat dién gio qua viéc mo
phong két néi ludi. Tir d6 dé xudt lwa chon loai cau hinh mady phat dién gio va dwa ra dwoc mot
6 gidi phdp, kién nghi nham phdt huy dwoc nhitng wu diém va khdc phuc cdc nhwoc diém ciia
logi nguén phan tan nay.

Tir khéa: Nguon phan tan, Phong dién, Thong sé luéi dién, Mdy phdt dién gi6é, M6 phong

SIMULATE THE EFFECTS OF WIND GENERATOR SYSTEM ON GRID
PARAMETERS USING MATLAB/SIMULINK®

Abstract: The appearance of wind power in power grids in Vietnam leads to a number of
problems arising because the grids cannot satisfy the increase in source and load. Connecting
wind power to the grid can change the power flow on the grid, affecting voltage loss and power
loss on the grid, affecting fault current and grid power supply reliability, etc. The article focuses
on evaluating the effects of wind power - one of the types of renewable energy sources with the
most potential in Vietnam, which is currently being developed with priority - to the parameters
of the grid by simulating on Matlab/Simulink®. This assessment is based on analyzing the
characteristics of various types of wind generator system configurations and simulating grid
connections. Therefore, we propose to choose the type of wind generator configuration and give
some solutions and recommendations to promote the advantages and overcome the
disadvantages of this type of distributed source.

Keywords: Distributed Generation, Wind Power, Parameters of the power grid, Wind
Generator, Simulate

1. Pit van dé

Cac m6 hinh phét dién va phan phdi dién trén thé gii hién nay chu yéu vén Ia cac
nha may dién tap trung st dung cac ngudn ning lugng héa thach hay thiy dién. Cac mé
hinh nay bdc 16 nhiéu han ché tao diéu kién cho cic ngudn dién phan tan st dung cac

! Phong Pao tao - Quan 1y khoa hoc, Trudng Pai hoc Hoa Lu.
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nguén ning lugng sach va tai tao nhu gié, mit troi...dwgc quan tim phat trién. Voi cac uu
thé ctia minh, dién gio dang ngay cang dugc cac quoc gia trén thé gi61 quan tam phat trién.
Diéu d6 da duoc the hién rd qua viéc tong cong suat dién gio trén thé gidi ngay cang tang
va gia thanh san suit dién gi6 dang ngay cang giam do duoc diu tu phat trién cong nghé va
quy mo san xuat [1].

O nudc ta c6 tiém nang 1on vé phong dién nhung méi & budc dau phat trlen Viéc gia tang
5O lugng nha may phong dién cé thé gay sup db dién ap ludi va cac tac dong x4u khéac néu ludi
khong dap tmg duoc. Vi vdy viéc nghién ctru anh hudng ciia ngudn phéan tan phong dién téi cac
thong s cua ludi 1a rat can thiét [2].

Theo tiéu chuan IEC61.400-21, c6 bay thong sé anh huong dén dic tinh chat luong dién
nang cua mét tuabin gio la [3]:

- D6 nhép nhay hay dao dong dién ap
- Song hai

- Su suy giam nhanh dién ap

- Cong suit tac dung

- Cong suét phan khang

- Bao vé ludi dién

- Thoi gian két ndi lai

Trong phan tiép theo, viéc danh gia cac anh hudng ciia phong dién t&i ludi ciing dugc thuc
hién co ban dua theo cic thong s6 trén. Tuy nhién, theo danh gia cua tac gia thi tinh chat phan
cong sudt tac dung ciia cac loai ngudn dién 1a khong khac nhau nhiéu nén bo qua phan nay. Thay
vao do ta s& xét bo sung anh huong ciia phong dién téi su gia ting dién ap.

Dbi v6i cac hé théng dién gio, viéc hoa ludi 1a bai toan rat quan trong vi toc do gio ludn
ludn thay doi 1am cho tan s6 va cong suat phat cta hé thng thay doi. Co nhiéu cach cip dién 1én
luéi khac nhau voi nhleu loai mdy phat dién khac nhau. Trong d6 m6 hinh str dung may phat
khong ddng bo ngudn kép (DFIG - Doubly Fed Induction Generator) 1a mé hinh ¢6 nhidu wu
diém, hién dang duoc tng dung rong rai trong cac hé théng may phat dién chay bang stc gio. Vi
vdy trong bai bao nay sé€ tap trung vao viéc mo phong anh huéng cua mé hinh st dung may phat
khong dong bo ngudn kép.

2. N§i dung

2.1. Cac phuong phip va moé hinh moé phéng hé may phat dién sic gio c6 trong
matlab/simulink®

2.1.1. Téng quan vé matlab/simulink®

MATLAB la mdt moéi trudng tinh toan s6 va lap trinh, dugc thiét ke boi cong ty
MathWorks. MATLAB cho phép tinh toan sé véi ma tran, v& do thi ham sb hay biéu dd
thong tin, thuc hién thuat toan, tao cac giao dién nguoi dung va lién két vai nhitng chuong
trinh may tinh viét trén nhiéu ngdn ngit 14p trinh khac. MATLAB giup don gian hoa viéc giai
quyét cac bai toan tinh toan ki thut so v4i cac ngdn ngir 1ap trinh truyén thong nhu C, C++,
va Fortran.

MATLAB duoc sir dung trong nhiéu linh vyc, bao gdm xir ly tin hiéu va anh, truyén
thong, thiét ké diéu khién tu dong, do luong kiém tra, phan tich mé hinh tai chinh, hay tinh
toan sinh hoc. Vi hang tri€u ki su va nha khoa hoc lam viéc trong moi truong codng nghiép
cling nhu & moi truong han 1am, MATLAB 1a ngoén ngtr cua tinh toan khoa hoc.

Simulink 1a ph?m chuong trinh mé rong cua Matlab dung dé mo phong hé thong va
khao sat cac hé thong dong hoc. Simulink cung cap cho ngudi sir dung mot thu vién rat
phong phu, co san cac kh01 chirc nang thudc vé nhiéu linh vyc khac nhau, c6 thé khao sat hé
théng tuyén tinh, phi tuyén ciing nhu gian doan. Ngudi st dung c6 thé tao cac khdi chirc
nang riéng tuy theo muc dich sur dung.
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Hinh 1 - M6 phong trong simulink

2.1.2. Cac phwong phdp mé phong tuabin gié trong Matlab/Simulink®

Tuy theo yéu cdu mé6 phong, c6 ba phuong phap mé phong hién dang co san trong
SimPowerSystems ™ dé mo hinh héa hé thong chuyén ddi nang luong dua trén két ndi vao ludi
dién. Cu thé la:

M6 hinh chi tiét: bao gdm thé hién chi tiét ctia chuyén mach dién tir IGBT. Dé dat dugc do
chinh x4c can thiét tan s6 chuyén d6i 1620 Hz va 2700 Hz, md hinh phai dugc roi rac hoa tai mot
budce thoi gian tuong d6i nho (5 micro gidy). M6 hinh nay rat thich hop cho viéc quan sat cac
song hai va hé théng kiém soat hiéu suit ning dong trong khoang thoi gian twong d6i ngan
(thudng 13 hang tram mili gidy dén mot giay).

M6 hinh trung binh (r¢i rac): trong mé hinh nay bo chuyén mach dién tr IGBT duoc dai
dién boi cac ngudn dién 4p twong duong tao ra cac dién ap AC trung binh trén mot chu ky cua
tan sO chuyén d6i. M6 hinh nay khong dai dién cho cac song hai, nhung dong luc tir hé thng
diéu khién va tuong tac hé thong dién duoc bao ton. M6 hinh nay cho phép sir dung cac budc
thoi gian 16n hon nhiéu (thudng 50 micro gidy), do d6 cho phép mé phong mot vai giay.

‘M hinh phasor (lién tyc): M6 hinh nay thich nghi t6t hon dé mo phong cac dao dong dién
tan sO thdp trong thoi gian dai (hang chuc gidy den vai phut). Trong phuong phap m6 phong
phasor, dién ap va dong hinh sin dugc thay thé boi sé lwong phasor (s6 phirc) tai tan sb hé thong
danh nghia (50 Hz hodc 60 Hz). Pay la k§y thuat tuong tu duoc sir dung trong cac phan mém on
dinh thoang qua.

Trong khuon kho bai bao nay tac gia s& sir dung mo hinh chi tiét va mé hinh phasor dé cho
phép nghién ctru dugc ca anh hudng vé song hai ciing nhu cac dao dong dién tan s thap trong
thoi gian dai.

2.1.3. Cdc khoi chirc ning co béin

Dudi ddy 1a mot s6 mo hinh khéi chirc ning co ban trong Matlab/Similink dung dé xay
dung cac mé hinh mo phong trang trai gio két ndi ludi [4]

Céc mo hinh khdi hé théng tuabin gio:

Turbine and Drive Train

Wind (mi
ndimE) Wind Turbine

Crive Train Power base for the Generator

Hinh 2 - M6 hinh khéi tuabin gié va hép s6
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Hinh 3 - Mé hinh khoi tinh todn do meéo hai
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Hinh 5 - M6 hinh khoi may phdat DFIG néi luéi

Céac md hinh khoi khac:

z Three-Phase
Three-Phase Transformer
PI Section Line (Two Windings)

Hinh 6 - M6 hinh khoi mdy bién ép 3 pha 2 cuén ddy va mé hinh khéi dieong day truyén tdi

2.1.4. Cac mé hinh mé phong
Phan nay giéi thiéu cac mo hinh mé phong hoat dong két néi ludi ciia cau hinh tuabin gio
loai DFIG. Cac mé phdng déu duge thyuc hién véi cac gia tri dac trung cia ludi dién Viét Nam
nhu tin s6 50 Hz, ludi 110 kV, ludi 22 kV...va cac thong s6 mic dinh ciia Matlab. Thong sé k¥
thuét cta tuabin gié DFIG duoc l4y tir [5] voi tan s6 hoat dong 50 Hz.
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2.1.4.1 M6 hinh canh dong gi6 sir dung cdu hinh DFIG (M6 hinh chi tiét)
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Hinh 7 - M6 hinh chi tiét canh dong gié sir dung cau hinh DFIG

Mo ta mo hinh:

> MOt trang trai gio co tong cong sudt 9 MW bao gdm 6 tuabin gio cong suat 1,5 MW,
qua 6 may bién ap 0,69 kV/22 kV dién 4p nang 1én 22 kV, cung cap cong suat vao ludi 110 kV
thong qua 30 km duong day truyén tai va tram trung chuyén 22 kV/110 kV.

> Ta xét mo hinh 1am viéc trong trudng hop tuabin gi6 1am viée véi cac toe do gio khac nhau.

> Mo hinh duoc xay dung theo dang mé hinh chi tiét, sir dung dé nghién ciru anh huong
hé thdng dién gio t6i d6 méo hai.

2.1.4.2. M6 hinh cinh dong gié sir dung cdu hinh DFIG (M6 hinh phasor)
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Hinh 8 - M6 hinh phasor canh dong gi6 sir dung cdu hinh DFIG
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M6 ta mo hinh:

> MOt trang trai gi6 co tong cong sudt 9 MW bao gdm 6 tuabin gié cong sudt 1,5 MW,
qua 6 may bién ap 0,69 kV/22 kV dién 4p néng 1én 22 kV, cung cdp cong suat vao ludi 110 kV
thong qua 30 km dudng day truyén tai va tram trung chuyén 22 kV/110 kV. Mot nha may A
2300 V, 2 MVA bao gom mot tai ciia dong co (1,68 MW dong co cam ung tai 0,93 PF) va cia
mot tai trong dién tre 200 kW duoc két ndi trén cung mot tuyén tai B22. Ca dong co tuabin gid
va tai cia dong co c6 mot hé thong bao vé giam sat, dién dong dién va téc d6 may. Dién ap lién
két DC ciia DFIG ciing theo ddi.

> Mo hinh dwoc xay dung theo dang mé hinh phasor, sir dung dé nghién ctru anh huéng
hé thdng dién gio t6i cac thong sé vé mat cong suét, dién ap. ..

> Ta xét mo hinh trong 2 ché do diéu khién ctia tuabin gié v6i 3 trudng hop:

v/ Khi téc d6 gi6 thay doi

v’ Khi ¢6 mot vong dién ap 0,15 pu trén ludi 110 kV

v Khi ngin mach mot pha trén luéi 22 kV

2.2. Panh gia anh hwéng ciia ngudn phin tan phong dién téi cac thong sb cia ludi
qua két qua md phong

Trong phan nay ta s& danh gia anh huong ctia ngudn phan tan phong dién dén cac thong sd
ctia lu6i 1an luot theo 6 thong s6 da néu. Viéc danh gia anh huong cia mdi thong sé c6 thé van
dung mot hay nhiéu két qua moé phong ciia cac md hinh mé phong.

2.2.1. Nhip nhdy hay dao djng dién dp

Hién tuong nhip nhay duoc xac dinh tur s6 1an cac dao dong dién ap. Trong do, sy dao
dong dién ap 1a su thay ddi co tinh hé thong bién d6 va hinh dang cua song dién ap hodc mot
chudi cic thay doi ngau nhién vé dién ap, bién do dién ap thuong khong vuot qua giéi han qui
dinh 13 tir 0,9 pu dén 1,1 pu. Cong suét tai dao dong trong hé théng dién nhu may han, 10 hd
quang, hodc ndi hoi dién... 1a nhitng ngudn chinh gay nén sy dao dong dién ap.

Dbi v6i tuabin gio thi sy dao dong dién ap co thé dugc gly ra boi cac tac dong nhu hiéu
g cot thap, 16i bo phan chuyen huéng, cit gid, sy bat on cua gid hay thay d6i trong kiém soat
hé thong Va duoc bit nguon tr 2 phuong thire van hanh khéc nhau: ché d6 van hanh lau dai va
ché d6 van hanh gian doan.

10m/s

e ——————|
Hinh 9 - Cdc cira so mo ta chdt lwong dién dp phat

Tir cac két qua mo phong cho thay tan s va do 16n dién ap ¢ thanh cdi 690 V 14 6 6n dinh va
it anh huong t61 luoi do wu diém ciia may phat khong dong bd ngudn kép duge n01 ludi tir hai
phia. Khi toc do gio thay d6i hé thong tu dong 6n dinh bang cach ludn giir cho toc do dong bd
luén khong ddi. Néu toc do gié 16n hon téc do dong bd thi may phat hoat dong & che do trén
dong bo. Nang lugng s& duoc phat vao h¢ thong & ca hai mach stator va rotor. Con khi toc do gio
nho hon toc d6 dong bo thi may phat hoat dong & ché do dudi dong bo. May phat s& 1ay ning
lwong tir ludi vao dé kéo may phat lam viéc gan véi toc do dong bo. Diéu do co thé thiy rd qua
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cac gian dd dién ap trén hinh 9 va 10 dudi day. Trong hinh 9 ta nhan thay rang néu xép chong
céc gian dd dién ap nay 1én nhau thi chung s& tring véi nhau, con trén hinh 10 lai cho thay ¢ ché
do 6n dinh dién ap cuda tuabin gio dién ap luén 6n dinh ¢ 1 pu trén cac thanh cai 690 V, 22 kV,
110 kV khi téc d6 gi6 thay ddi.

Yabc B110 [pu)

Hinh 10 - Céc cira sé6 mé ta chat lwong dién ap tai cdc thanh cai
Trong cac md phong ciing cho thay tuabin gi6 chi anh huong téi dién ap ludi trong ché do
6n dinh cong suat phan khang.
Phan tich cy thé két qua mo phong nay cho ta thdy lac khoi dong tuabin gio da lam sut ap
tai thanh cai 690 V va tai nha may A nhu trén hinh 11. Sy sut 4p nay thap hon 10 % va dién ra
trong khoang thoi gian rat ngén nén van thuéc pham vi cho phép [6].

Wabc BEI0 [pu]

Generated Q[Mwar]

Hinh 11 - Gian do mo ta anh hwong khi tuabin gi6 hoat dong ¢ ché do on dinh cong sudt phan khdng
Hinh 11 con cho thay su gia tang dién ap khi toc d gio bat dau tang tir 8-14 m/s tur thoi diém t =
5s. Su gia tang dién ap nay dugc the hién 16 trong hinh 12 dudi day:

YWabc BRSO [pu)

Hinh 12 - Su gia tang dién dp khi toc do gio tang
Su gia tang dién ap nay la rat nho, chi 3% tai thanh cai 690 V va khoang 1,5 % tai nha may
A. Két qua nhu vay la dat yéu cau [6].
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Nhu vy anh huong ciia ciu hinh tuabin gio cau hinh DFIG t6i nhap nhay hay sy dao dong
dién ap 1a rat nho. Pac biét & ché do on dinh dién ap thi hdu nhu khong anh hudng.

2.2.2. Song hai

Vé d6 méo hai THD, qua cac két qua mo phong cho thay khi tc do gio thay d6i thi d6 méo hai
thay ddi trong pham vi nhd, do méo hai cling tuong ddi thap va dat yéu cau [6]. Cu thé duoc thé hién
qua cac két qua dugc tap hop trong bang 1 dudi day.

Bang 1: Do méo hai THD
V(m/s) 5 10 15 20

THD 0,01147 0,01119 0,01149 0,0113
2.2.3. Sw suy giam nhanh di¢n dp
Nhu phan 2.2.1 trén da noi, khi khoi dong tuabin gi6 co thé gdy suy giam nhanh dién ap
nhung su suy giam nay thap hon 10% dién ra trong thoi gian ngan nén thugc pham vi cho phép.

Trong ché do su cd, tiy vao ché do hoat dong ma tuabin gio co thé co anh hudng tiéu cuc hay
tich cuc toi sy suy giam nhanh dién ap luéi. Cu thé ta xét mo phong khi c6 mot vong dién ap trén
ludi 110 kKV. Mot vong dién ap 0,15 pu kéo dai 0,15 s duoc 1ap trinh tai thoi diém t =35 s. Két qua chi
tiét nhur trén hinh 13 va 14.

O ché d6 6n dinh cong suat phan khang (hinh 13): Trang trai gi6 dang phat v6i cong suat
1,87MW. Tai t = 5 s dién ap giam xuong dudi 0,9 pu va tai t = 5,22 s cac hé thong bao v¢ hoat dong
vi phat hién mot thap ap keo dai hon 0,2 s. Dong dién ¢ nha mdy A giam xudng bang khong va toc
do dong co giam déan, trong khi trang trai gio van tiép tuc tao ra cong suit 1,87 MW. Sau khi nha
may ngimg hoat dong 1,25 MW dién ning duoc cp vao ludi dién (Po & thanh cai 22 kV).

Generated Pk

Hinh 13. Gidn do6 két qud mé phong véi mot vong dién dp & ché do on dinh cong sudt phan khing

O ché d6 6n dinh dién ap, tir cac gian d6 hinh 14 dudi day ta thdy rang nha may A s&
khong bi mat dién nita. Nguyén nhan 1a do sy hd trg dién ap duge cung cap 5 MVAr cong suét
phéan khang duoc tao ra béi tuabin gio trong vong dién ap, gitr dién 4p nha may trén ngudng bao
vé 0,9 pu. Trong vong dién ap, dién 4p ciia nha may van duoc duy tri ¢ 0,93 pu.
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Hinh 14 - Gidn do két qud mé phong véi mot vong dién dp & ché do on dinh dién dp
Qua d6 ta ciing thiy dugc wu diém ciia ché d6 van hanh 6n dinh dién ap ciia cdu hinh DFIG.
2.2.4. Su gia tang dién ap
Nhu hinh 11 va 12 cho thiy & ché d6 6n dinh cong suat phan khang khi toc do gio ting, lam
tang cong suit ciia tuabin gi6 thi dién ap ¢ thanh cai két ndi 690 V ciing ting. Ciing trong diéu kién
mod phong d6, nhung véi ché d6 on dinh dién ap thi dién ap van dugc giit on dinh (xem hinh 15).

q. [1_BE30 [pu]

Generated Pk

Generated Q[kvar)

Hinh 15 - Gian do két qua mé phéng dnh huomg cvia tuabin gié téi dién dp trong ché do on dinh dién dp
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Hién tugng trén co6 thé duoc gidi thich bdi cong thuc:

au . ~ (Pwr - PLj)Rij + (Owr OL}) ij
*100
U u? -(D)

Trong mé phong nay, tai c6 cong sudt 500 kW thuan tré nén Pr= 500 kW va Qr;=0. Trong
ché d6 6n dinh cong suat phan khéng cia tuabin gid Qwr=0. Vi thé theo (1) thi khi Pwr tang
AU ciing ting va lam tang dién ap tai diém két ndi. Con trong ché d6 on dinh dién ap nhu trén
hinh 15 thi khi Pwr ting, tuabin gio ciing dong thoi ting viée tiéu thu cong suat phan khang (tirc
1a san sudt Qwr 4m) mot cach twong mg. Can clr vao ti s R/X ma tuabin gi6 hoan toan co thé
diéu chinh luong tiéu thu cong sudt phan khang thich hop dé duy tri AU = 0. Qua ndi dung nay
mot 1an nita ta thdy dugc wu diém cua ché d6 6n dinh dién ap tuabin gié DFIG.

2.2.5. Cong suit phin khding

Tir cac ndi dung da trinh bay ¢ trén cho thdy trong ché d¢ 6n dinh dién ap cu hinh tuabin
gi6 DFIG cho phép diéu chinh cong suit phan khang trong pham vi rong. Trong truong hop
vong dién ap ¢ trén, tuabin gi6 da phat 1 luong cong suat phan khang 1én téi 5 MVAr dé giap
nang cao va 6n dinh dién ap. Con trong trudong hop toc do gio tang tuabin gi6 tiéu thy 1 MVAr
cong suat phan khang dé giir cho dién 4p khong bi tang khi cong suét phat tang. Diéu nay c¢6 anh
hudng tot cho sy van hanh luéi dién. Tréi lai trong ché d6 6n dinh cong suat phan khang, boc 16
han ché nhu khong hd tro trong truong hop sy ¢b, 1am dién ap tai diém két ndi ting khi cong sut
phat ting. Han ché nay ciing ton tai ¢ cac ciu hinh tuabin gi6 st dung may dién cam ung khac
nhu cau hinh A va ciu hinh C.

2.2.6. Bao v¢ ludi di¢n

Trong ché do ngan mach, cau hinh tuabin gié DFIG ¢6 kha ning hap thy cac r6i loan lién quan
den mirc cong sut ngan mach cia ludi. Diéu nay duoc thé hién trong két qua mo phong phasor cua
cAu hinh DFIG ddi véi ngan mach mot pha trén luoi 22 kV. Cu thé trong ché d6 6n dinh dién ap,
trong thoi diém ngén mach xay ra nho sy hd tro clia cong suét tac dung va cong suat phan khang ciia
tuabin gi6 dién ap tai thanh cai 690 V chi giam xudng 0,8 pu. Ttc la dién 4p van & trén ngudng bao
vé thap 4p 0,75 pu cho 15 xay ra trén 0,1 gidy. Do d6 trang trai gi6 van lam viéc binh thuong. Két
qua chi tiét dugc cho trong hinh 16.

100 [%)]

Hinh 16 - Gidan do két qua mé phong véi 16i ngdn mach mét pha trén ludi 22 kV & ché do on dinh
dién ap

Kha ning héap thy cac rdi loan lién quan dén dong cong suit ngin mach nay cua cau hinh
DFIG chi c6 ¢ ché d6 on dinh dién ap. Trong ché do 6n dinh cong sudt phan khang dién ap giam
xudng dudi 0,7 pu lam cac thiét bi bao vé tac dong lam trang trai gi6 bi ngung hoat dong (hinh 17).

Trong ché d6 su ¢b khac nhu 18i vong dién ap trén ludi 110 kV dé néu ¢ trén, 6 ché do on
dinh dién ap ludi cAu hinh tuabin gi6 DFIG ciing d hd trg rat tot cho su 6n dinh ludi dién.
Nhung ¢ ché d6 6n dinh cong suit phan khang thi lai gy ra cac hién twong nhu gia ting dién ap
va khong hd tro trong trudng hop su ¢b, tham chi con bi ngung hoat dong trong truong hop su
c¢b. Nhirng diéu nay lam phirc tap thém cho véan dé bao vé ludi dién.
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eq. %1 BEI0 [pu)

L 11_BR30 [pu)

Generated Pk

Generated L[bwar)

Hinh 17 - Gian do két qua moé phong voi 1o ngdn mach mot pha trén luoi 22 kV o che do on dinh
) cong suat phan khang

3. Két luan ) . )

Bai bao da thuce hjén, mo phong cau hinh tuabin gio DFIG bang ca m6 hinh chi tiét va phasor,
trong cac diéu kién va ché d¢ lam viéc khac nhau. Bang viéc phan tich, danh gia cac két qua mod
phong ta thiy dugc su anh huong cua cau hinh tuabin g6 nay dén cac thong s0 ctia ludi. M6 phong
nay con cho thay vu diém ciia cau hinh DFIG trong ché d6 6n dinh dién ap ddi véi ludi dién.

Tir cac két qua nghién ctru thu dugc, tac gia xin c6 mot §0 kién nghi nhu sau:

» D¢ han ché anh huong ctia phong dién dén 6 thong so chinh cia ludi da néu trén, nén st
dung c4u hinh tuabin gi6 DFIG cua loai C hodc cau hinh tuabin gié loai D. Trong d6 tuabin gi6
nén van hanh & ché d6 én dinh dién ap.

> Dbi voi cac du an phong dién trong tuong lai gan, nén sir dung cdu hinh DFIG do vira
dap ing duoc yéu cau k¥ thuat cho ludi dién vira c6 gia thanh hop 1y.

> Trong cac du 4n phong dién trong twong lai xa, nén xem xét kha ning sir dung céu hinh
loai D vi chiing khong chi c6 thé dép ing cac yéu cau khit khe cua ludi dién ma con dé bao dudng
va ton it chi phi bao dudng hon ciu hinh DFIG. Mic du hién nay gia thanh cta ching con cao
nhung véi su phat trién ciia dién tir cong suat trong twong lai gi thanh ctia ciu hinh nay s& giam.
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