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NGHIEN C UU ANH HUONG CUA HE THONG KiCH T U'CO PSS
(POWER SYSTEM STABILIZER) PEN ON PINH CUA HE THONG DIEN

Pao Duy Yén, Trwong Tuin Anh, Tran Pic Quynh Lam

TOM TAT

Truong Pai hoc Ky thuit Cong nghép - DH Thai Nguyén

Sur mat 6n dinh trong K thong dién theong do phi tai cua ke thdng thayddi, vi vay cong sét lam

viéc aia may phatlién aing cin phai thay doi theo. Khi cé st &p tréndién khang trongdién ap
dau arc may phadién bi bién thién va éch khoi tri sb dinh mic. Néu khoéng c6 kin phéapdiéu

chinh, do léch € rat dang K va lamanh hrong dén chit luong dién ning. Bé dam bao cho kg

thong dién lam viec tt thi cin phii loai bo haic lam suy gim t6i mic i thiéu nhing nhéu loan

trong k¢ thong. Bai bao nay tac gidé xuit phuong an nghiénieu sr dung hai lai hé théng kich
tir 14 hg thdng kich fr dung may phadiién xoay chéu va i théng kich tr tinh c6 xétdén bo 6n

dinh céng st PSS2Adé nang cao cit lugng dién &p, cdng sit may phéat @ng nhr nang cao
tinh 6n dinh aia ke théng dién. Cac Kt qua mo plong cho thy hé thong da daping yéu au ky

thuat dat ra va c6 tinh kinthi ap ding trong thrc .

Tir khod: On dinh, Hé thong dién,Hé thang kich &, PSS.

PAT VAN BE

Ché d6 quado co the xay ra trong qua trinh
khoi dong haic ndi may phéatdién vao lam
viéc VGi ludi dién. Khi may phatiién lam vic
& ché do quado co the lam chit luong dién
nang gim. Néu khéng kidng clé kip thyi c6
thé gay nén phady may phat. Théng tting
thoi gian quado cia may phatdién doi hoi
phai tit rit nhanh va biédo daodong aia cac
qué trinh quéatoé phai nam trong pam vi cho
phép.Dic biét trong twong hyp ar ¢ (ngin
mach), én c6 B phan dé cudng hic dong kich
thichdam bao dién &p 1r6i 6n dinh. Dodd van
dé diéu chinh tr dong dong kichit cé vai tro
hét sirc quan tong.

Thiét bi kich tr bandau s cung ép dong
kich tr dinh mic thich kp, dam bio chic
chin vaén dinh phat xung @ co ciu chinh
luu thyristor. Thét bi cho phép kich ha cac
thiét bi kich thich ¢ cAc ngdn tam thoi bén
ngoai \6i céng st dong kich & lién tic ti
1,2 An céng sht dinh mic va c6 th didu
chinh lién tc véi cac hrée didu chinh 10%
dén 100%dién apdau arc may phatgdé kiém
soat & bdo hoa may phéat vaitmghiém dac
tinh t khang trong thi gian vin hanh Dé tu
dong diéu chinh dong kichtt caa may phat
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dién déng bH, ngroi ta sr dung ke thdng tr
dong didu chinh kich fr c6 b phan diéu
khién chinh 1 thit bi tw dong diéu chinh dién
ap (AVR - Automatic Voltage Regulator).
Thiét bi nay c6 nhim wu gitr chodién apdau
cuc may phat la khongdi (voi do chinh xac
naodad) khi phu tai thay ddi va nang cao gi
han cdng sét truyén ti cia may phat vaogh
thong lugi dién. Dac bigt khi may phéaiduoc
ndi véi hé théng quaduong day dai. Trong
bai b4o nay tac gidé xuat sir dung hai lai hé
théng kich fr 1a k¢ thong kich tr ding may
phéatdién xoay chéu va & thong kich fr tinh
c6 xétdén by 6n dinh cong st PSS2Adé
nang cao tinkn dinh aia ke thong.

ON PINH CAC TiN HIEU NHO VA BO ON
DINH CONG SIAT PSS

Céc loai dao dong tin hiéu nhé

Cé ba lai daodong dugc thir nghiém véi cac
may phét vaudéi dién, bao gm:

- Dao dégng may phat lam ¥c song song:
Nhirng daodong lién quanién hai hac nhiéu
hon cac méydong b trong ndt nha maydién
hoic cac nha maylién gin nhau. CaAc may
quay Wi nhau, i tin & dao dong trong
khoing 1,5dén 3 Hz.

- Cac daodong aic bs: Nhirng daodong nay
thuong lién quandén mot haic nhidu hon cac
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may ddng bH tai mot tram dién cung quay &i
nhau khi so & mot hé théng dién lon hay
trung tam 4i. Tan $ daodong trong khang
0,7 dén 2 Hz. Nhing daodong nay gay khé
khin khi nha mays tii cao Wi hé théng
duong truyén dién khang cao.

- Cac daodgng lien khu wc: Nhixng dao
dong nay throng lién quandén viéc két hop
rat nhiéu may hi mot phin aia mbt hé théng
dién d6i v6i cAc may 4i cac plin khac da ke
thdng dién. Tan s nhiing daodong lién khu
vuc theong trong di nhé hon 0,5 Hz.

Céc It thdng kich tr duoc caidit dé hd trg
viéc nang cadn dinh tirc thoi co the tao ra
mét trong céc lai dao dong nay. Nikng he
thong nay phét i ra thaydoi vé dién ap do
thay doi tai 1én ¢én 10 &n nhanh bn so \6i
céc It thong trge day. Do \iy, cac daaiong
nho ciia may phatién lam cho B thdng kich
tir c6 thé khic phic ngay &ip tirc. Tuy nhién,
dod¢ tuy cam cao @a cac may phatj t¢ dong
dién thayddi duoc han ché. Biéu nay dugc
coi nhr hién tugng “tré” trong chrc ning diéu
khién. Do d6, tir khi phat hén mot thay doi
mong mn t6i cac b phan aia thiét bi, tré
vé thoi gian la diéu khdng tie tranh kioi.
Trong quéa trinh & nay, tinh ting aia k¢
thdng daodong € thaydéi, tao nén nat diéu
chinh kich fr mgi. Két qua la he thong kich fr
c6 xu hréng chim sau nhuiu ve s thaydoi,
trg giup céacdic trung daodong © hiru aia
cac may phatdt noi vai lugi dién.

Mot giai phapdé nang cao cit lvong aia he
thdng nay va cacéthbng lén hon néi chung
d6 la phii thém cacduong truyén song song
dé giam dién khang diia cac may phat va
trung tdm ph tai. Giai phap nay 4t ndi tiéng
nhung throng khong té chip nhin vi chi phi
qua cao khi xay ehg cacdudng truyén tii.
Mot giai phap thay th dé 1a b 6n dinh cong
suit (PSS) hat dong thdng qua cacobdiéu
chinh dién &p.Pau ra kich tr duoc didu chinh
dé cung ép mémen ham chodhthéng.

B 6n dinh cong st (PSS)

PSS la it thiét bi ting mémen ham cac dao

dong a dién trong may phat.
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Khi bi tacdong boi mot sy thay doi dot ngot
trongdiéu kién van hanh, éc d6 va cong sét
cia mat phéat & thay déi xung quanhdiém
van hanh tang thaién dinh. Méi quan & giita
nhitng dai lwvong nay cé th duoc dién ta boi
mot cong thirc don gian sau:

——=M_ MM

o, dt
Trongdo:
+ @ Toc do goc dia rétor (be do goc bantau
Wy = 377 rad/s).
+ M,; MBmen @ trong ndi may phat.
+ Me: MOmendién tir trong mdi may phat.
+ Mo Mémen ham.
+ H: Hing $ quan tinh 6a may phaitdng b.
PSS la it thiét bj co the lam thayddi ngin
han cong sat di¢n phat ra éa may phat. Cac
bo kich thich cé dc d6 phan tng nhanhdi
kém \6i by ty dongdieu chinhdién ap (AVR)
co e 0 khuech dai cao va edng hrc dé ting
hé sb dong bh mémen may phat (MS)ﬁkqua
la cii thién cac gbi han 6n dinh ngin han va
4n dinh trang thai tnh.
MAY PHAT DIEN D_ONG BO, MO HiNH
MAY PHAT DBIEN bONG BO
May phat dién dong bd
May phatdién xoay chéu co Hc do quay
rotor n king ©c do quay @a tr truong nl @i
la may phatdién dong k. May phatdién
dong b la ngwon dién chinh éa CéC’lh’(’Yi dién
cobng nghép, trongdd dong @ so cap la cac
tuabin ki, tuabin khi héc tuabin mdc.
Theo tai lgu [9] cho dongdién kich tr mot
chieu vao day gén kich t&r &£ tao nén tr
truong réto. Khi quay réto %ng dong @ s
cap, tir truong aia réto § cit qua day gén
phan tng stato va @m ung mt di¢n dong
xoay chéu hinh sin c6 irso hiéu dung la:

Eo = 4,44.fW.Kgq.Po
Trongdo:
+ Eo: Strc dién dong pha.
+ Wy S5 vong day gén mot pha.
+ Ky Hé s day qun.
+ @y Tu thdng arc tir roto.
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Mb hinh toan hec aia may phéatdién dong bd
- Phrong trinh maydién ¢ hé truc ba pha:
LA M AB M AC
[Lss] =| Mg, Ly Mpgc
M CA M CB LC
la ma tén tr cam cia céc pha stato.

Lf M frd 0
[ er ] = M rdf er O
0 0 L

q
la ma tén do tu cam cia céc pha roto.
[M,.], [M,]: ma tan d cim ung trong
gitra mach stato wi réto va ngroc lai.
Mu M Ard M Arq
[M]=[M]=| Mg Mgy M
MCf MCrd M

Brqg

Crq

- Phrong trinh maydién dong b viét & hé
truc vubng goc, plong trinh stato:

d d
U,=-U su:'Rld"'a‘I’ otV qu

d d
Uq:'U sq:'R|q+E‘V q+\V day

d
Uu,=-U_=-RI -—
0 so o dt‘l’o

Phrong trinh réto:

d
U, =R,I, + —
f fof dtlpf
d
0=R 1,4+ —
rd " rd dtwrd
0 =R | +d_qJ

A
- Phrong tr‘lnh maydién déng b trong
don vi twrong doi:
Pyy+ WPy -rig =u,y=
VaPY + Py - rig = U = - U
TaoPw ¢+ iy = TyoPy+ €, = U
TPy g +14=Typy (+ €,4=0
Trqp‘l’rq"' irq: Trqp‘l’ rq+ equO
Tp%y + (Waig+ vyig) = m

- Ugy
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CAU TRUC HE THONG KICH TU CO XET
DEN BO ON DINH CONG SIAT PSS2A
Hé thang kich tir ding may phatdién xoay
chiéu tan sb cao

Hé théng nay condugc goi AC - Exciter lai
static diod. Trongdé may phatdién xoay
chiéu tin & caodugc ché tao theo kéu caim
ung, trongdd cwn day kich & duoc dit &
phan inh va réto aa n6 khéng c6 din day.
Do két cdu ring ranh aa réto ma khi né quay
lam cho t théng thayddi.

K12 cr
N
O=EES

Hinh 1. H¢ thong kich & bang may phatfién xoay
chiéu tan &
Hé thdng kich tir tinh (Static Exciter)
CAc & théng kich tr da trinh bayo tréndéu
cé mbt diém chung 14 thi gian tacdong lon
(hang $ thoi gian kich tr T, Ién bsi quan tinh
dién tr cha may phat kich thichpay la nt
nhugc diém khién cho yéu au K thuat vé
chat luong dién nang va tinhon dinh aia ke
thdng rat kho dugc dam bao.
Giai phap cho &n d& nay l1a pli lam cho tin
hiéu caa b diéu chinh tr dong tacdong tnrc
tiép vaodién &p kich &, nhy d6 hing $ thoi
gian T, giam xudng:

CLK

Nguén 2
4] ip ‘{>F K Tur @: CVT
MF
VT,

TDK
Hinh 2. Hé thang kich & tinh
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Ramp-tracking
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High-pass Filters

Filter
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g stwl st w2 1 1+stg] ¢ (olrs | 1+8t3
Speed—— Tostwi ™ Irstw2[ ™1+ st 6 (e stof 152 1+ St 4
Vstmin
High-pass Filters
st w3 st w4 ks2
power 1+ st w3 1+ st wé 1+st7

Hinh 3. Bé on dinh cdng stit dya vao tin héu toc dé PSS2A

st max

|
output

Phan tich cac thanh pln trong md hinh
PSS2A

Tin higu téc dé

Tbc do truc co thé duoc do trye tiép, haic thu
duoc tin & cia mbt tin hidu dién ap bu xdét
phéat tr cuc may VT va CTdién ap va dong
dién thr cip. Néu do trec tiép, toc do truc
thuong dugc liy tir mot cuc tir va b tri banh
rang. Trén cac may phét turbeangang, hat
dong ¢ 1800 vong/phut ha 3600 vong/phdt,
théng throng c6 §n nhiu banh #ng cp sin
vé6i muc dichdo t6c d6 vadiéu khién.

st wl
1+stwl

’ ~ Hinh 4. Khau bc cao tin
KET QUA MO PHONG
Céu hinh hé théng mé phéng

st w2
1+stw2
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-

Tin higu cong sut dién phat ra
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Hinh 5. Khau bc cao tin va quén tinh éc 1
Tin higu cong sut co

Ramp-tracking
Filter
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Hinh 6. Bg loc cac thanh plin xain
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Hinh 7. Sy @6 mé pleng k¢ thong trong Matlab - Simulink
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Két qua mo phéng véi hé théng kich tir

dung may phatdién xoay chiu

Dien ap(p.u)
1.4

—— Khong c6 PSS
— Cd PSS
12 | -mommmmm b eeeeees =

1&‘}'\\ TR

WA N

0.8 ff-------mmem b sfeeneneees B B

(] RETEEEA Sieenenees

0. [ mmmmmmmme b Sieenenees

(U e SECEEEER Seeeeeees B e B

0

o 2 & Tholgian (Sec) © 1 12

Hinh 8. Pi¢n apddu arc may phat

Dien a u
2 P (p.u)

Y- =]
AL TR
ofitt YYD , UU VUUWV TR
A A B

5 ]
Tho gian (Sec)

Hinh 9. Dapungdién ap kich& c6 PSS
va khéng c6 PSS

g ]
sl WA AP A
Q} v ,,,,,,,, AL AR

3 3
Thoi gian (Sec)

Hinh 10. Sai kch goc delta
K ét qua md phbng véi hé théng kich tir tinh

ura deu cuc MF

Hinh 11. Pién &p radau crc may phat
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14
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Hinh 12. Pap#ngdién ap kich& c6 PSS
va khéng c6 PSS

o — CoPsS
ol | == _ChuacoPss ‘
A=Y | I SR SRS S
0 AP T
M~
2 U e S e
J7=) AR S S S -
“a 2 4 5 8 10 12

Hinh 13. Sai Ech géc delta

NHAN XET KET QUA MO PHONG

- bi¢n apdau arc may phéat: So santién ap
dau arc may phat khi dung haidokich tr la
kich tr tinh va kich & ding may phati¢n
xoay chéu (co PSS) ta ﬁy muc do daodong
va thyi glan on dinh dién ap khi dung kichut
tinh nkd va nhanh bn khi dung kichit dung
may phattién xoay chéu.

- bapungdién 4p kichir c6 PSS va khéng co
PSS: Dap ung dién ap kich « c6 PSS va
khéng c6 PSS taziy doi vai kich tir tinh bién
d6 daodong va thyi gian daodong nk va
ngin hon so \6i kich tr ding may phéadién
xoay chéu.

- Sai Ech goc delta: Sagth goc delta va th
gian sai éch trong torong hyp dung kich &
tinh nh hon so i kich tr dung may phét
dién xoay chtu.

KET LUAN VA HUONG NGHIEN aJu
TIEP THEO

Lya chon i uu cac I§ thong kich tr cho may
phat la nét viéc rat quan tong, khi xét thém
b6 on dinh cong skt PSS2A. Cacé qua mo

phong Fe thng trén pﬁn mém Simulink d&

cho thiy tinh ding dan aia thiét ké nhim

nang cao tinkn dinh aia HTD.

Klen ngh va hréng nghién ¢u tlep la nang
cao 6n dinh aia HTD khi c6 xétdén bd 6n
dinh coéng sfit PSS4B.
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A STUDY TO THE INFLUENCE OF EXCITATION SYSTEM USING POWER
SYSTEM STABILIZER TO THE STABLITY OF POWER SYSTEM

Dao Duy Yen, Truong Tuan Anh, Tran Duc Quynh Lam

College of Technology - TNU

Instability of a power system can be caused byvidmgation of loads, this leads to changes of
generator’s power. Due to impedance drops, terminlihges of generator are varied which, in
some cases, are out of the rated value. If no teffeecegulation is applied, the this variation can
affect to the power quality. In order to maintafre tpower system to work well, then system
disturbance must be eliminated or minimized. Thipgr proposes a method to use two different
excitation systems which are AC generator based static based excitation systems with the
utilization of power system stabilizer PSS2A. Tpisposed method can improve voltage quality,
generator capacity and stability of power syst8imulation results show that the power system
can meet the technical requirements and the desbigie¢hod can be feasible in reality.

Key words: Stability, power system, excitation system, PSS
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