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PIEU KHIEN NOI LUOI CAC NGUON PIEN PHAN TAN
UNG DUNG BO ON PINH HE THONG CONG SUAT

Lé Kim Anh’

TOM TAT

Nghién cieu sir dung va khai théac hiéu qua cdc nguon phan tan (Distributed Generation
— DG) dé phat dién c6 y nghia thiét thure dén viéc giam bién doi khi hdu va gidam sw phu thudc
vdo cdc nguon nhién liéu héa thach ¢é nguy co can kiét, gdy é nhiém méi trwong. Ung dung
bé diéu khién on dinh hé thong cong suat (PSS) trong diéu khién noi ludi cdc nguon phan tan
nham nang cao tinh on dinh cdc dao dong trong h¢é théng dién. Mac du su dung cac DG co
thé giam sw phu thudc vao cdc nha mady dién truyén thong, viéc két hop chiing vao hé thong
cung cdp dién la mot van dé lom vi DG c6 quy mé qud nhé so véi mang ludi. Bai bdo da da
ra dwoc két qua mé phong diéu khién noi ludi cac nguon phan tan sir dung b diéu khién PSS
cho phép chiing dat dwoc quy mé twong dwong va mire dg cung cdp dién on dinh nhw cdc nha
may dién truyén thong.

Tir khéa: On dinh hé thong dién; on dinh cong sudt; hé thong kich tir; nguon phan tan;
noi ludi cdc nguon phan tan.

ABSTRACT

The research on using and exploiting effectively Distributed Generations (DGs) to generate
electricity is meaningful to reduce the climate change and dependence of power demand on
fossil energy sources, which are at risk of both being exhausted and causing environmental
pollution. The use of Power System Stabilizers (PSS) in grid connection control of distributed
generation is to provide improved stabilization of the system. It is not similar to conventional
power plants, distributed generations have small scales in comparison to those of networks.
Therefore, despite having an advantage to reduce the dependence of on traditional power plants,
the integration of DGs into power supply systems is still a major issue. The article presents
simulation result of the grid-connected control model of DGs using power system stabilizers,
which maintains maximum capacity of the systems with irrespective of connected power loads.

Key words: Power System Stability; Power Stability, excitation system; distributed
generation, grid-connected distributed generation.

1. Pit van dé con ngudi ngay cang ting. Ngudn ning luong
Ngay nay, cling véi sy phét trién manh mé tai tao (Ren‘ewable Energ?l s?urces —RES) 1‘101
ciia thé gi¢i, nhu ciu sit dung nang luong cia chung, nguon phan tan (Distributed Generation

—DGQ) ndi riéng nhu: nha may dién gid, dién—

* Trwong Cao ding Cong Thuong mién Trung  nhiét két hop, dién mit troi, cac thuy dién nho
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va nha may dién chay khi sinh hoc..v.v. 1a dang
ngudn nang lugng sach, khong gay 6 nhidm
mdi trudng, ddng thoi tiém nang vé trit lugng
clia cac ngudn phan tan ¢ nude ta rat 16n. Tuy
nhién, dé khai thac va st dung cac ngudn phan
tan nay sao cho hi¢u qua, giam phat thai cac
chat gdy 6 nhiém méi truong, nhu nitrogen
oxit (NOx), sunfua oxit (SOx), va dac bict la
carbon dioxit (CO,) dang la muyc ti€éu nghién
ctru cua nhiéu qubc gia. Bai bao dé xuit cac
nguén phan tan (DG): 1a cac tuabin thuy luc,
tuabin hoi dugc sir dung rong rai trong diéu
khién cdc nha may dién hién nay. Hé thong
diéu khién théng qua cac bo kich tir dé duy
tri trang thai on dinh hé thong dién, bang viéc
do dong dién va dién p dau ra s& diéu chinh
tir trudng trén rotor ciia may phat dién. Piéu
khién ndi ludi cac ngudn phan tan sir dung bo
diéu khién 6n dinh hé thong cong suat (Power
System Stablizer—PSS), nham hudng dén phat
trién ludi dién thong minh va diéu khién linh
hoat cac dang ngudn ning luong tai tao.

1 N

2. X4y dung b diéu khién 6n dinh hé
thong cong suat (PSS)

Cac nguon phan tan dugc nghién ctru
0 day la cac tuabin thuy luc (Hydraulic
Turbine Governor), tuabin hoi (Steam Turbine
Governor) thong qua hé thong kich tir dé diéu
khién dién 4p stator ciia may phat dién. Theo
[1], hé thdng kich tir bao gdm khoi didu chinh
tu dong dién &p (Automatic Voltage Regulator—
AVR) va khdi chirc ning 6n dinh hé thong
cong suit (Power System Stablizer — PSS).
Céc khéi nay sé& 14y thong tin vé dong dién,
dién ap tir may phat dién va so sdnh voi gia tri
dong dién, dién ap danh dinh, sau d6 dua ra
cac xung diéu khién thich hop dé diéu khién
déng mé cac van ban dan cia bo chinh luu c6
diéu khién (Static Excitation System—SES).
M5 hinh diéu khién ni ludi cac ngudn phan
tan tmg dung bd diéu khién 6n dinh hé théng
cong suét, nhu hinh 1.
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Hinh 1. So' @6 diéu khién ndi lwéi cac ngudn phin tan ing dung b diéu khién PSS
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2.1. Piéu khién kich tiv ciia mdy phdt
dién

Khi méy phat chua ni vao ludi dién,
viéc thay d6i dong dién kich tir chi can thay
d6i dién ap dau cyc may phat. Tuy nhién khi
may phat dién dugc ndi vao ludi co cong suat
rat 16n so voi hé thong may phat dién, lic nay
viéc ting giam dong kich tir hau nhu khong
lam thay doi dién 4p cta ludi. Theo [2], tac
dung ctia hé thong kich tir lac nay 13 diéu khién
cong suat phan khang cho may phat dién. Dé
diéu chinh dong kich tir ctia hé thdng méay phat
dién ( su dung tuabin thuy lyc va tuabin hoi)

ngudi ta sir dung hé thong tu dong diéu chinh
kich tir ¢6 bo phan diéu khién chinh 1 thiét
bi diéu chinh tu dong dién dp (AVR). Thiét bi
nay c6 nhiém vu gilr cho dién ap & dau cuc
may phat 1a khong d6i, khi phu tai thay doi va
nang cao gi6i han truyén tai cong suat ctia may
phat vao hé thong. Nhitng yéu cau chung d6i
v6i hé théng diéu chinh kich tir [a: dam bao
6n dinh tinh ( v&i nhidu nho), nang cao tinh
6n dinh dong (v6i nhidu 16n) va can c6 ché do
kich thich cudng burc khi may phat lam viéc ¢
ché do su ¢b (nhu nge"ln mach trong ludi)..v.v.
Hinh 2, so d6 ham truyén cua thiét bi diéu
chinh ty dong dién ap (AVR).

EF Dmax
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1 1xsTa f '
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Hinh 2. So' 46 ham truyén ciia thiét bi diéu chinh ty dong di¢n ap

Duya vao so do hinh 2, ta tién hanh phan tich qua trinh lam viéc ctia by diéu chinh ty dong

dién ap (AVR) nhu sau:
EFD oy néu Epp > EFDppax
EFDw=~ Egp néu EFDpax > Erp > EFDpin (1)
EFD i néu Exp< EFDypin
E.=KWV,,—V.)Q
Ve =V,; +VPSS—V.~V, (3)

2.2. Piéu khién én dinh hé thong cong
sudt

Theo [3], bo dicu khién 6n dinh hé thong

cong suat (PSS) 1a mot thiét bi ting momen

14

V, =(KFI/TF WV, —V,, (%)
Vmax 18U VE> Vi
Vi néu Ve > Vi > Vi (5)
Vmin n€U Vi < VIpin

V[=

ham cho cac h¢ dao dong co dién trong may
phat, dé cai thién va han ché cdc van hanh
cudng buc. Khi tac dong bai mot su thay doi

dot ngot nao do trong diéu kién van hanh, toc
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d6 va cong suat may phat dién thay doi xung
quanh diém can bang. Mdi quan hé gitra cac
dai luong dugc tinh theo biéu thurc sau:
2H d’S
“w dt®
Trong do6: 8: 1a goc quay tuong di cua rotor;

=M, —M_,—M_ (6)

o: tbe dd goc cua rotor; M_: mdmen co; M
momen dign tir; M _: mdmen ham; H: hang s6
quan tinh ciia may phat dién. Tir biéu thirc (6)
cho ta thiy rang khi c6 tic dong cta luc can
bang thi toc d6 rotor may phat tang theo ty 18
mo men tac dong va bang hang s6 quan tinh
cuia tuabin. Theo [4], tity vao loai tin hidu dau
vao PSS duogc st dung ma cac PSS ¢o tén goi
khac nhau ciing nhu kha ning diéu khién cua
chung.

Pé phan tich tinh chit 6n dinh ciia bd
diéu khién 6n dinh hé thong cong sudt (PSS2A)
bao gom:

2.2.1. On dinh vé tan soé (Af)

Tin hiéu tan s6 duoc st dung lam tin hi¢u
dau vao cho bo diéu khién PSS, trong mot )
truong hop tin hi¢u dién ap dau cuc va tin hiéu
dong dién cling dugc két ndi nhu mot tin hiéu
ctia toc do rotor cho PSS. Uu diém cua tin hiéu
tan sb 1a nhay cam véi cac tin hi¢u dao dong
trong hé thdng may phat dién. Nhuoc diém cia
tin hiéu tan s thuong chira cac nhidu loan cua
hé thdng gay ra do cac tai cong nghiép.

2.2.2. On dinh vé toc do (Adw)

Nham nang cao dic tinh ham tu nhién
clia may phat dién, bo diéu khién PSS phai tao
ra dugc momen dién chéng lai sy thay d6i tde
d6 cua rotor. Dé lam duoc diéu nay ta dua vao
mot tin hiéu c6 ty 1€ do dugc vé sai léch toc do
rotor khi diéu chinh dién 4p dau cuc may phat.

2.2.3. On dinh vé céng sudt (AP)

Nhu ta d3 biét 6n dinh vé toc do (Aw)
thuong gdp kho khan khi tao ra tin hi¢u khong
¢6 nhiéu, nhu cac thanh phan dao dong xodn
clia truc. Sy ¢6 mit cia cac thanh phan nay
trong dau vao ctia on dinh vé toc do co thé gy
qué kich tir cho méy phét dién. Nhimng bién
d6i vé momen di¢n dan dén viéc thiét ké bo
6n dinh vé cong suit (AP) do duoc:

CAw=—"— (AP, —AR) (1

ot 2H
Trong do: AP_:1a do thay d6i cong sudt co dau
vao; AP : 1a do thay d6i cong suat dién dau ra;
Awm: 1a sai lIéch tin hiéu toc do cua rotor. Mat
khéc do sai léch tin higu toc do co thé tinh
duogc tur sy chénh 1&ch gitra cong suét co dau
vao va cong suat dién dau ra. Str dung mébi lién
hé trén dé thay thé viéc do tin hiéu cong sudt
dién va co cho dau vao tde do.

2.2.4. On dinh vé dau vao kép (AP_o)

Muc dich ctia 6n dinh vé& dau vao kép
(On dinh cong suét gia toc) 1a nham loai bo
c4c thanh phan khéng mong mubn ra khoi tin
hiéu tdc do va loai trir nhitng khé khan trong
viéc do tin hi€u cong suat co, dé lam duogc
diéu nay biéu thuc (7) dugc viét lai nhu sau:

1
Aw = EI(AP,M — AP)Or (8)

Tich phan cong suit co c6 quan hé voi
tde dod truc va cong suét dién nhu sau:
(AP0t =2HAw + [ APOE (9)

Vi cong suét co thuong thay doi véi tin
s6 dao dong co dién, tin hi€u cong suit co b
duoc nho su han ché vé do rong cua dai khi
st dung mach loc tan thép. Su han ché dai tin
hiéu thu dugc dé st dung thay thé cho cong
suét co trong biéu thirc (9) va chuyén thanh
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tin hiéu thay doi theo toc do. Tin hiéu téc do
thu duoc tir viéc han ché do rong dai thong
qua mach loc cao tan. Con & tan sb thap hon
thi dau ra duoc quyét dinh chi yéu do dau vao
ctia cong suat dién.

Theo [5], viéc st dung bo diéu khién én

dinh hé théng cong suat (PSS2A) ¢6 cau tric
phase Lead/Lag véi mot hang sé khuéch dai
va ham gi6i han ¢ dau ra. Kha ning bu cua
PSS phu thudc vao vigc tinh chon gia tri K
va cac hang sb thoi gian. O ddy cac hang sb
thoi gian tré va vuot dugc diéu chinh trong
khoang 0.01s < T< 6s.

A Mach loc Ramp - Tracking Heé s6 khuéch dai
. Mach loc cao tan . . Y
Toc do C D E G vamachbu
Tt 5 Twe . I kg b = ~
() X e TH ;(‘\_.  1esTI tagTh Ngo
- »* e L Ksl = g *
A 1+aTwi 18Tl +i78 = mﬁ] -.E..-"'I 1egt2 Te8TH ra
+ i o &
vatmin
Hal
Mach loc cao tan i
Cong suét [ 73 8 Tk asi
(P) 7 troatwa [T 1esTme ® T F
B

Hinh 3. So' d6 céu tric b diéu khién

3. X4y dung mo hinh va mé phéng trén
Matlab—Simulink

3.1. Mo hinh trén Matlab—Simulink

M hinh mg dung b diéu khién 6n dinh
hé thong cong suat (PSS2A) trong diéu khién

Hinh 4. H¢ thong diéu khién tuabin thiy lue

16

6n dinh hé thdng cong suit (PSS2A)

ndi ludi cac ngudn phan tan. O day ngudn phan
tan (DG): 1a hai tuabin thuy lyc (Hydraulic
Turbine Governor) va hai tuabin hoi (Steam

Turbine Governor) dugc xay dung trén Matlab
— Simulink, nhu hinh 4,5 va hinh 6.
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Hinh 5. H¢ thong diéu khién tuabin hoi
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Hinh 6. So' d0 g dung bd diéu khién PSS2A trong diéu khién noi lwéi cac nguon phin tan

3.2. Két qua mé phéng trén Matlab - Simulink
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Hinh 7. G6c quay ciia rotor may phat (deg) Hinh 8. Toc do may phat dién tinh theo (p.u)
0. 1. T T T
H H H A T 1 h’ l
04 T/uabin thay lyc 11 A e —— =ual2n=t W }'IC
° VALY . | Tuabin ho
D " Tuabin hoi ‘ ’ i :
045 A 3 7 5 o 9% T 2 3 i s 6 7 ) 9 10
Hinh 9. Cong suat may phéat tinh theo (p.u) Hinh 10. Dién ap kich tir tinh theo (p.u)
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Hinh 13. Dap tng theo tan so PSS Hinh 14. On dinh theo tan so(Hz)
4. Két luan dugc quy mo twong duong va mirc do cung

Ung dung bo diéu khién 6n dinh hé thong
cong suat (PSS) trong diéu khién ndi ludi cac
ngudn phan tan di phat huy dugc cong suat
phat ra. Cac DG nbi lu6i cho phép chung dat

cép dién 6n dinh nhu cac nha may dién truyén
thong. Tai thoi diém 1s <t < 2s déng tai thuc
hién ndi ludi, cac gia tri dong dién, dién ap
va cong suét bi dao dong. Khi t > 2s hé thong
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diéu khién lam viéc & trang thai on dinh. Diéu

khién ndi ludi cac ngudn phan tan ing dung

b diéu khién PSS, nhim hudng dén viéc phat

trién ludi dién thong minh va diéu khién ndi

ludi linh hoat cho cac ngudn nang luong tai tao.
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