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TOM TAT
On dinh HTD la kha ‘nang cua mot HTD o mot Ché dé vdn hanh ban dau cho truét lay
lai trang thai van hanh can bang sau khi trai qua mgt sur Co Xdy ra trong h¢ thong dién, Vdi tat cd

cac bién cua hé thong (bién vat ly/trang thai) nam trong gisi han va van duy i diroc toan ven cia
HTD.

Vdn dé on dinh cua hé thong quang dién dwoc két noi véi ludi dién 1a phirc tap do dic
tinh v - i phi tuyén cia mang PV ciing nhir sw twrong tac giira cac bg chuyén doi nang lwong. Bén
canh dé, mac du ly thuyét hé thong tuyén tinh dwoc sir dung réng rai trong phan tich 6n dinh cua
cac hé thang ba pha can bang, viéc ap dung cling mét Iy thuyét cho cac hé thong mét pha dap iing
la thach thizc nghiém trong, vi hé thang mét pha khéng thé bién d@oi thanh cac hé thong bat bién
thoi gian tuyén tinh si dung cong cu chuyén déi nhur 12 hé théng ba pha can bang.

Trong ludn bai b&o nay, phan tich tinh én dinh cia todn bg hé thong PV dieoc két néi véi
luwdi dién dwoc trinh bay. Ca bg chuyén doi DC-DC va bg chuyén doi DC-AC ciing diwoc xem xét
trong mé hinh. Ngoai ra, dac tinh 1am viéc cua tam PV ciing durgc trinh bay. Pé tranh thiéu cac
tham sé cu thé cua tam PV, mé hinh duwgc d@é xudt sir dung c&c tham sé co ban durot cung cap trong
tat ca céc biéu dir liéu cua cac tam PV. Viéc &p dung phirong phdp md hinh mau quan sét bién doi
thanh cong hé thong thanh bdt bién thoi gian. Véi mé hinh dwoce dé xuat, si on dinh ciia hé thong
c6 thé dwroc nghién ciru bang cach tinh toan cac gid tri riéng cia hé thang va md hinh héa bang
phan mém md phong Matlab, phan tich va xudt ra két qua md phong bang hinh anh.

Tir khoa: On dinh HTD,Cai thién tinh 6n dinh,Luu trit nang lwong,giam thiéu bién dong, nang cao
on dinh

ABSTRACT

Stabilization of the Mowers is the ability of a Matter in a given initial operating mode to
regain a steady-state operation after experiencing an electrical power failure, with all system
variables ( physical / state changes) within the limits and maintain the integrity of the Masonry.

The stability problem of the photovoltaic system connected to the grid is complex due to
the nonlinear v-i characteristic of the photovoltaic array as well as the interaction between the
energy converters. In addition, although linear system theory is widely used in the analysis of
stability of balanced three-phase systems. Applying the same theory to one-phase response systems
is a serious challenge, since a single-phase system can not be transformed into linear time
invariant systems using a transformer such as a system. three phase balance.

In this paper, the stability analysis of the whole PV system connected to the grid is
presented. Both DC-DC converters and DC-AC converters are also considered in the model. In
addition, the performance characteristics of PV panels are also presented. To avoid specific PV
parameters, the proposed model uses the basic parameters provided in all data sheets of the PV
panels. The application of the modeling paradigm has successfully transformed the system into
time invariants. With the proposed model, system stability can be studied by calculating system
specific values and modeling with Matlab simulation software, analyzing and output simulation
results by image.

Keywords: Stability, stability improvement, energy storage, mitigating fluctuations, improve
stability



1. GIOI THIEU

Ngudn ning lugng mat troi dang 1a mot
giai phap hitu hiéu khéng gay tac hai dén moi
truong. Do d6 viéc nghién ciu thiét ké diéu
khién hé thng trién khai tng dung vao thuc
té 1a didu hét stc can thiét va co ¥ nghia thuc
tién cao. Cac hé théng quang dién (PV) s& co
¥ nghia rat 16n trong twong lai. Tuy nhién, hé
théng PV c6 mét s6 nhuoc diém nhu: 1.Hiéu
qua chuyén déi thap; 2. dién ap dau ra khong
on dinh.

Trong mot HTD thi nd co rat nhiéu dao
dong do vay ma tich hop Nang lugng mat troi
vao dé danh gia va ning cao la rit quan
trong.Chinh vi thé dé tai méi tién hanh thuc
hién danh gia mot HTD c¢o tich hop NLMT
hoa ludi.

2. Panh gia 6n dinh hé thong dién
2.1 Khai niém

Hé thong dién (HTD) la tap hop cac
phan tir phat, dan, phan phdi ¢6 mbi quan hé
tuong tac 13n nhau rat phuc tap, ton tai vo sé
cac nhidu tac dong Ién hé thdéng.Hé thong phai
dam bao duoc tinh 6n dinh khi ¢6 tac dong cua
nhitng nhiéu nay.

2.2 On dinh tinh

On dinh tinh 1a kha nang cua h¢ théng
sau nhitng kich dong nho (nhiéu nho) phuc hdi
dugc ché do ban dau.

“Nhiéu nho: sy thay doi bic xa tam pin,
thay doi tai nho,...
2.3 On dinh dong

On dinh dong cua hé théng: Ia kha
néng cua hé phuc hdi dugc trang thai ban dau
gan véi trang thai ban dau sau nhitng kich
dong lon (nhiéu 16n).

Nhiéu I6n: Ngén mach dudng day 3
pha, thay doi cong suat phu tai lon.

2.4 So d6 két ndi lwéi

60 MW PV System

DC-to-AC
Inverter I

Hinh 3. 1 So do két néi heoi

Trén hinh 3.1 1a so d6 c4u trlc cua hé thong,
HT gém c6 mot may phat dong bo SG cong
suit 2.200MVA hoa vao ludi trén hai duong
day song song TL1 va TL2, ngoai ra HT cé
tich hop vai hé nang luong mit troi co tong
cong suat 60MW.D¢é hoa luéi thi tin hiéu dién
mét chiéu di qua bo nghich leu DC/AC, dién
AC nay s& duoc két ndi chung véi Bus PCC
cling véi may SG dé day cong suat vé ludi.

2.5 Mo hinh toian hoc may phat dién
SG
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va Di 1a hang s quan tinh va hé sé giam
chan (giam dao dong);

va la goc rotor va tc do;

la tbc do co ban;

va la hang sé thoi gian caa truc d va q;
idi va iqi 1a dong dién cua truc d va q;

va  la dién khang dong bo cua truc g cua
may phét dién dong bo SG thit i.

2.6 Pac tinh lam viéc ctia pin mit troi

Mot tim pin ning luong mat troi PV
(Photovoltic cell) gom céc 16p ban dan chiu
tac tac dung cta quang hoc dé bién doi cac
nang luong pho ton burc xa mat troi thanh dién
nang.Theo quan diém nang luong dién dién tu,
thi pin mat troi c6 thé duoc coi nhu nhiing
nguon dong biéu dién mdi quan hé phi tuyén
I(V) nhu hinh 3.2, con so d6 twong dwong trén
hinh 3.3. Hiéu suat tim pin NLMT I6n nhat
khi pin mit troi cung cap cho ta cong suét cuc
dai.Theo dac tinh phi tuyén tuyén trén hinh
3.2 thi no sé xay ra khi P(V) la cuc dai tuc la
P(V)=Pmax tai diém (Imax, Vmax) duocC goi
la diém cuc dai (MPP( Maximum Point
Power).Hé bam diém cong suat cuc dai MPPT
(Maximum Point Power Tracking) dugc s
dung dé dam bao rang pin mat troi s& ludn
lubn 1am viéc & diém MPP bat chap tai dugc
ndi vao pin.
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Hinh 3. 3: So do tirong dirong pin mdit troi
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Trong do:

Isc 1a dong quang dién (dong ngin mach khi
khéng c6 Rs va Rsh) (A/m2)

101 la dong béo hoa (A/m2)

q 1a dién tich cta dién te (C) = 1,6.10-19
k 1a hé s6 Boltzman = 1,38.10-23(J/k)

T Ia nhiat d¢ (K)

I, V, Rs, Rsh lan luot 14 dong dién ra, dién ap
ra, dién tr¢ Rs va Rsh cua pin trong mach
tuwong duwong ¢ hinh 3.3

2.7 Bo chuyén d6i DC-DC

Cac bo bién d6i DC/DC dugc chia
lam 2 loai: Cé cach ly va loai khong cach ly.
Loai céch ly st dung may bién ap cao tan,
ching cach ly ngudn dién mét chiéu dau vao
véi ngudn mot chiéu ra va ting hay giam ap
bang cach diéu chinh hé sé bién ap. Loai nay
thudng duoc sir dung cho cac ngudn cap mot
chiéu str dung khod dién tir va cho hé thng
lai. Loai DC/DC khéng céch ly khéng st dung
may bién ap cach ly. Chung luén dugc ding
trong cac bo diéu khién dong co mét chiéu.
Céc loai bo bién d6i DC/DC thuong ding
trong hé PV gom:

- B6 giam ap (buck)
- B6 tang ap (boost)
- B6 bién dbi ting - giam &p Curk

Bo giam &p buck c6 thé dinh duoc
diém 1am viéc c6 cong suit téi vu mdi khi dién
ap vao vuot qua dién &p ra cua bo bién doi,
treong hop nay it thuc hién duoc khi cuong
d6 birc xa ciia anh sang xudng thép.

Bo tang ap boost c6 thé dinh diém
lam viéc t6i uu ngay ca véi cudng do anh sang
yéu. Hé théng lam viéc véi ludi dung bod
Boost dé tiang dién &p ra cap cho tai trugc khi
dua vao bo bién d6i DC/AC.

2.8 Bo chuyén d6i DC-AC

Viéc tinh toén gan dung nghich luu ngudn
dong 3 pha thuc hién giong nhu so do 1 pha



nhung v6i quan hé gitta bién do va thanh phan
co ban (hé so a) cua dong thay doi.

Mot nhan xét khac 1a nang luong chi chay qua
mot chiéu tir nguon qua tai, 1am ap ra thay doi
theo tai, tang cao khi khong tai vi nang lugng
trir ¢ tai tang cao.
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Hinh 3. 29: So d6 dang &p, dong cua nghich
luu nguon dong 3 pha

Hinh 3.29 (a) cho ta mot vi du vé
nghich luu ngudn dong cu thé. C6 thé thay day
la sy phaét trién so db 3.29 thanh 3 pha, SCR
dang dan s& tac khi mot SCR néi chung anod
(catod) duoc tinh theo logic mdi lic ¢6 2 ngit
dién 1am viéc.Qua trinh tat T1 khi T3  duoc
kich vé trén hinh (b), cac tu dién sé dat dién
40 &m vao T1 va nap dén cuc tinh nguoc lai,
chuan bi tit T3 ¢ xung dong ké tiép.Cac diét
duoc thém vao dé tranh tinh trang tu dién C bi
X4 qua tai ¢ tan s6 1am viéc thap.Hinh (c) cho
ta cac dang song trén accl phan tir cia mach.

2.9 Nguyén tic hoa dong bd

Hoa dong bo 1a mot trong cac didu kién dé
ngudn dién (tr may phat, pin mat mit troi...)
c6 thé hoat dong & ché do lam viéc song song
hoic cung néi chung vao moét mang luéi dién

Céc nguon dién khi hoat dong & ché do lam
viéc song song véi mot nguon khac, hodc
nhiéu ngudn cung ndi chung vao mot mang
ludi dién ludn doi hoi mot s6 diéu kién. Mot
trong cac diéu kién do 1a cac ngudn dién phai
hoat dong déng bd vai nhau.

- Diéu kién vé tan s6: Hai nguon phai
bang tan so véi‘ nhay, hoac tan so nguon dién
phai bang véi tan so ludi
- Diéu kién vé dién ap: Hai nguon phai
cung dién ap véi nhau, hoac dién ap nguon
phai bang dién &p ludi.
Diéu kién vé pha: Hai nguon phai cling thir ty
pha néu so pha lén hon 1, va goc pha phai
trung nhau.
3  Danh gia 6n dinh hé théng dién tich
hop dién nang lwgng mat troi hoa lwoi
A. Danh gia 6n dinh tinh
Céc phuong trinh phi tuyén cua h¢ théng
nghién ctu lan dau tién dugc tuyen tinh quanh
mot diém van hanh danh nghia véi trang thai
on dinh duoc lya chon dé ¢6 dugc cac phuong
trinh tuyen tinh caa hé thong dong, no co thé
duoc thé hién dudi dang ma tran nhu sau:
p(X)=AX+BU+VW
Y=CX+DU

Tri riéng ctia hé thong (PV)

STT Hé théng Tri riéng
A1 VgbusBO -753.32+ 179801
A VgbusB0O -753.32- 179801
Az VdbusB0O -742.46 + 179791
As VdbusBO -742.46 - 179791
As ILO -1.5067+  1.229i
As ILO -1.5067 - 1229
A7 EDO -17.706 + 44.167i
As EDO -17.706 - 44.1671
As II_PVO -89.634 + 37.474i
Ao II_PVO -89.634 - 37.474i
A vginv_PVO0 -749.81 + 5542.2i
A vginv_PVO0 -749.81 - 554221
A vdinv_PVO 6816+ 551721
A vdinv_PV0 -681.6- 5517.2i

Tri riéng ctia hé thong (SG)



STT H¢ thong Tri riéng
Ass iD -1
Ass iF -0.1
Az vd -75.419 + 376.41
Ais Vg -75.419 - 376.41
Ass Wr -63.948 + 123.481
Az delta -63.948 - 123.48i
Aot Efd -152.52
Ax Xmqg, XQ, WB 44467
A Xmd, XD, WB -35.531
Mg TFF, KF -9.0328 +25.796i1
Ass 1.0 -0.4835 +9.5104i
Ass 1.0 -0.4835 - 9.5104i
Ay tRH -0.14286
Az idT -5

Qua quan sét céc tri riéng cua hé théng pin
NLMT va may phat dong bo ta thiy két qua
phan thuc da phan c6 gia tri &m hay ndi cach
kh&c la nam bén trai mat phang phie, diéu nay
chtng té HT 1a 6n dinh tinh.

B. Panh gia 6n dinh dong

Pé danh gia on dinh hé thong dién van
hanh khi xay ra su ¢, trong phan nay tic gia
tién hanh moé phong hé thong khi bi sy ¢
nghiém trong d6 1a ngén mach 3 pha xay ra tai
thoi diém 5s va kéo dai sau 5,1 gidy.
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Hinh 5. 5 Dién ap tai bus trudc va sau khi
Su CO Xay ra

»

Hinh 5. 6 Dong di¢n tai Bus trén ludi trudc
va sau khi sy co xay ra
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Hinh 5. 7 Dong dién tai trudc va sau khi
Su CO Xay ra

1

Hinh 5. 8 Cong suit tac dung trén ludi
trude va sau khi sy co xay ra

4 KET LUAN

Céc két qua tinh toan va mo phong trong
mién tan s6 va mién thoi gian ciing dugce trinh
bay dé chung minh tinh 6n dinh cua hé thng
sau khi xay ra cac sy cé.

Pé ning cao tinh 6n dinh hé thong dién
thi tc gia dé xuat cac phuong phap dé nang
cao 6n dinh HTD nhu: Pua céc thiét bi
FACTS (Flexible AC Transmission Systems)
vao van hanh cing hé théng dién.
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