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Tom tat:

Bai bao gidi thiéu giai phap nang cao hiéu qua hoat dong ctia hé thdng kich tir cho may phat dién tai
Nha may thuy dién Hoa Binh bang bd 6n dinh hé thdng dién. Giai phap dé xudt dugc md phong
béng Matlab-Simulink. K& qua md phong chirng to tinh hiéu qua cuta giai phap dé xuét.

T khoa:

Gn dinh hé thdng dién, hé thdng kich tir, bd 6n dinh hé théng dién (PSS), bd tu dong diéu chinh

dién ap, mo hinh hé thdng kich ttr.

Abstract:

This paper presents a propsed solution to improve performace the excitation system of generators at
Hoa Binh Power Plant using PSS4B. The proposed solution is examined in Matlab-Simulink
environment. The results clearly proved the effectiveness of the proposed solution.
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1. AT VAN BE

Hién nay, hé théng dién (HTD) ngay cang
phat trién, mé rong va phirc tap nén cang
doi hoi tinh 6n dinh va linh hoat cao hon,
trong d6 vai tro cua ty dong hoda trong
HTPD cang duoc dic biét chu ¥ phat trién
dé dam bao van hanh 6n dinh HTD, nang
cao chét luong dién nang, trong do on
dinh dién 4ap 13 mot trong nhitng van dé
chinh ma nganh dién Viét Nam ciing nhu

céc nude phat trién trén thé gidi quan tam.
Mot su ¢b tan rda HTD, trong d6 viéc mat
6n dinh hay sup d6 dién ap 1a mot trong
nhiing nguyén nhan chinh va hau qua cia
no la vo cung 16n khi xem xét dudi goc do
kinh té va an ninh ning lugng. Vi vay, dé
han ché thiét hai do sy dao dong dién ap
thi can phai trang bi hé¢ théng tu dong on
dinh dién ap cho cac may phat dong bo ba
pha [1], [2].
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Trong HTD cua Viét Nam, Nha may
Thuy dién Hoa Binh (NMTDHB) la mot
cong trinh dién luc c6 quy md 1on, c6 tinh
nang ky thuat phtc tap va hién dai, bao
gom 8 t6 may véi tong cong suat dit 1920
MW va giit vai trd rit quan trong trong
viéc diéu chinh tan sd ciing nhu cung cip
mot lugng cong sudt rat 16n cho HTD. Bai
b4o nay s& nghién ciu va dé xut giai
phap nham nang cao 6n dinh dién ap cho
may phat dién tai Nha may Thuy di¢n
Hoa Binh.

2. VAN BE ON BINH DIEN AP CHO MAY
PHAT PIEN CUA NHA MAY THUY DBIEN
HOA BINH

Van dé 6n dinh dién 4p phat ra cia may
phat 1a vo cung quan trong. Dong dién
kich tir ngoai viéc tao tir truong cho rotor,
con co thé dung dé diéu chinh dién ap
(AVR) may phat [3], [4]. Pac tinh cua hé
thong (HT) kich tir va cau tric tu dong
diéu khién kich tir 6 ¥ nghia quyét dinh
d6i voi chat luong dién ning va tinh 6n
dinh cua hé théng [5].

Dé c6 thé thay doi tri s6 clia dong dién
kich tir nham dap ung dugc cac yéu cau
trén, can phai c6 mot b phan diéu khién
bao gdbm mot vong lap diéu khién kin két
hop v6i mot bd ty dong didu chinh dién
&4p (AVR) [6], [7], [8] nhu hinh 1.

Kich tir

Ac/ne |

Hinh 1. So’ dd khéi vong ldp KT MPD déng bo

Bai bao nay tap trung nghién ciru vé HT
kich tir xoay chiéu c6 HT diéu khién.

2.1. Hé théng kich tup

Cac may phat dién (MPD) cta Nha may
Thuy dién Hoa Binh (NMTDHB) duoc
trang bi hé thong kich tir doc 1ap bang
cau chinh Iuu thyristor kiéu CTH-500-
2000-3-5T4. HT kich tr cia may phat
xoay chiéu 1a tu kich, chinh luu co6 diéu
khién va st dung bo diéu chinh dién ap
tinh ddc lap dé duy tri dién ap ¢ ngo ra.
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Hinh 2. HT kich tir cho MPD cia NMTPHB

Hinh 2 biéu dién so d6 hé théng chinh luu
c6 diéu khién dugc cung cip boi MPD
xoay chiéu.

Uu diém ndi bat ciia HT kich tir nay d6 1a
st dung la HT kich tr doc lap, dam bao
cung cip ngudn kich tir 6n dinh, lién tyc,
van hanh va stra chira linh hoat.

Tuy nhién, HT kich tir cia MPD chinh da
c6 thoi gian van hanh 1au nam, da lac hau
vé mit cong nghé, cap do diéu khién chi
la dang analog, khong con phu hop véi
cong nghé s6 hoa hién nay. Mot sb phan
tr 3 duoc thay thé bang thiét bi k¥ thuat
s nhung chi mang tinh chat nho 1é, cuc
bd va khong bao dam chirc ning dong bd
hé thong. Hién tai mo hinh HT kich tir
may phat TDHB chua duoc trang bi bd 6n
dinh hé thdng dién (PSS).

Vi vay, dé dam bdo tinh 6n dinh va nang
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cao do tin cay van hanh, viéc nang cép va
hién dai hoa bd AVR kich tr bang
thyristor theo céng nghé sé tu dong diéu
chinh theo quy luat diéu khién PID va
trang bi PSS [9], [10] thyc su rat can thiét.

2.2. Nghién ctru lwa chon théng sé cua
PSS cho may phat dién

Hién nay, trén thé gidi, ciC nha san xudt
da dua ra cac mo hinh PSS tién tién, trong
d6 c6 thé hé méi nhat 1a PSS4B. Vuot qua
cau trac bd loc song song dé tdi wu hoa

(ISSN: 1859 - 4557)

diéu chinh, PSS4B duoc thiét ké bao gdm
3 dai tAn manh mé&, no st dung do 1éch tde
dd truc tinh todn va cong suét hoat dong
thu duoc tir cac dau do qua cac cac bd boc
dé diéu chinh. Céc b loc dugc diéu chinh
cho tan s6 thap, tan sb trung gian va tan
s6 cao. Tin hiéu di qua mdi bing tan c6
mot dau ra doc lap va duoc tong hop lai
dé dua ra tin hiéu 6n dinh [10], [11], [12].
Nhu vay bo PSS4B thé hién sy téi uu
vuot troi so voi cac bo 6n dinh cong suét
thé hé trudc do.
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Hinh 4. So* dd khéi HT tw dong diéu chinh dién ap va 6n dinh céng suat may phat dién
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DPbi voi bd 6n dinh cong suit PSS4B,
trong do:

* Piu vao Vg1 = P (cong suat dién) va
Vsi2 = Aw (sai I¢ch toc do goc).

= Ty, T3 Iéq hér{g sb thoi gian dac trung
cho bg chuyén doi.

= Tpva T4‘: 1a hang s thoi gian bd loc
thong cao tan.

= Ks1va Ksp: 1a hai khau khuéch dai.

= To:la hé\ng s6 thoi gian khoi dong cua
may phat dong bo.

Lva chon hé théng kich tir c6 PSS cho
may phat Thuy dién Hoa Binh

Can ctr vao tinh hinh van hanh MPD cua
NMTPHB, d xuit viéc sir dung thiét bi
6n dinh cong suit PSS4B [16]. Tur do,
nhom tac gid lya chon mo hinh khéi
PSS4B dé nghién clru, phan tich, danh
giad, md phong cho may phat dién cua
NMTDHB, dua ra so d6 h¢ thong tu dong
diéu chinh kich tir may phét co trang bi
PSS nhu hinh 4.

3. MO PHONG VA KET QUA

3.1. Ung dung Matlab Simulink mbd
phéng hé théng diéu khién kich ttr may
phat Thuy dién Hoa Binh

Tién hanh mé hinh héa MPD dong bo va
hé thdng diéu khién kich tir [13] dé khao
sat tir dir liéu thuc té ctia may phat dién
NMTDHB, lam co s& can ctr cho vi¢e ap
dung trén ddi tuong thuc té.

Céc thanh phan chinh cua HT kich tir va
diéu khién dién ap cua MPP thudc
NMTD HB va tham sb cta hé théng dién
mo phong dugc lya chon [14], [15], [16]
nhu sau:

= Cong suét co ban duoc chon chung cho
toan hé théng 1a Se, = 1000 MVA.

= Tham s MPD ddng bo:

= P,=266,67 MVA;V, =1575KkV,
f, =50 Hz; X4= 1,24 pu; X’4= 0,36 pu;
X"4=0,24 pu; X4= 0,8 pu; X”4=10,24 pu;
T4 =1,01s; T, =0,053s; Ty = 0,1s;

Rs = 0,00285 pu; Hs= 3,2 s; F = 0 pu;

p =24.

= Hé thong diéu khién kich tir

Ta dung mo hinh STIA do hé thong diéu
khién kich tr NMTDHB 1 hé thong diéu
khién kich tir kiéu tinh v&i cac tham sd:

T, =0,02s; Ky = 300; T, = 0,001s;
Vi max = 4,3 pu

* Tham s0 h¢ thong diéu toc governor:

=10/3; T,=0,07s; Omin = 0 Opu
gmax 0,975pu; Vgmin = —0,1pul/s;
Vgmax = 0,1pu/s; R, = 0,05; K, = 1,163;
Ki=0,105; K4=0; Tq=0,01s; Ty, = 2,67s.

= Tham s6 bo 6n dinh PSS:
- Dai tan s6 thap: F =0,2Hz; K =30.

- Déi tan sb trung binh: F, = 1,25Hz;
K, =40.

- Dai tn s6 cao: Fy = 12 Hz; Ky = 30.
- G161 han tin hiéu: V ma = 0,075;

Vlmax - _0,151 VHmax - 0,15, VSmax - 0,15-
= Tham s ciia may bién ap:

P, =315 MVA; f, =50 Hz;

V,=15,75 kV; V, =220 kV.

Ta c6 so dd mod phong HT diéu khién kich
tt MPD cia NMTDHB nhu hinh 5.
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Hinh 5. Md hinh mé phéng hé théng diéu khién kich tir may phat khi xay ra ngdn mach

3.2. Phan tich va danh gia két qua (c) Téc do rotor may phat

3.2.1. M6 phéng khdo sat én dinh may
phéat khi xdy ra ngdn mach

Tur mé hinh trén, gid su tai t=5s, xay ra
ngin mach 1 pha va duy tri trong 0,3s. .
Két qua md phong khi khoéng c6 PSS Hinh 6c. M6 phong téc do rotor may phat khi
(mau xanh) va khi c6 PSS (mau dé) nhu xay ra ngan mach

sau.

(2) Cong suit diu ra méy phit (d) Pién ap dau ra hé thong kich tir
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Hinh 6d. M6 phong dién ap dau ra HT kich tw

Hinh 6a. Mé phéng céng suat dau ra may phat o 5
khi xay ra ngan mach

khi xay ra ngan mach

(b) Sai léch goc delta (e) Dién ap dau cuc may phat
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Hinh 6b. M6 phéng sai léch géc delta Hinh 6e. Md phéng dién ap diu cwc may phat
khi xay ra ngan mach khi xay ra ngan mach
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Nhan xét: Tir két qua m6 phong trén ta co
thé thiy rang:

= Cong suit dau ra mdy phat, sai 1énh
goc delta va tbe do rotor may phat khi co
bd diéu khién cong suit PSS 6n dinh hon
nhiéu so v6i khi khong c6 bdo PSS. Khi
khoi dong t6 may va sau khi xay ra sy ¢d
ngin mach thoang qua bién do ciing nhu
thoi gian dao dong khi c6 PSS da giam di
rat nhiéu. Khi khong c6 PSS, qua trinh
khoi dong to may t6i thoi diém t ~ 5s
cong suat dau ra may phat, sai léch goc
delta va toc do rotor may phat méi bat dau
6n dinh va sau khi xdy ra su cd ngin
mach t&i thoi diém t = 10s cong suat dau
ra may phat, sai léch goéc delta va tdc do
rotor may phat méi on dinh tré lai. Nhung
khi c6 PSS, t6 may khoi dong sau t = 1s
cong suat dau ra may phat, sai léch goc
delta va tbc d6 rotor may phat di 6n dinh
vé dudng thang va sau khi xay ra ngin
mach tai thoi diém t = 7s dd on dinh
tro lai.

= Pién 4p dau ra ctia HT kich tir va dién
ap dau cuc may phat:

- Khi khoi dong may phat, bién d§ dao
dong dién ap khi c6 PSS 16n hon so voi
khong c6 PSS nhung thoi gian 6n dinh lai
nhanh hon. Khi khong c6 PSS bién do
dién ap dao dong nho xong dén thoi diém
t = 4s dién ap dau ra HT kich tir méi 6n
dinh va t = 1,4s dién ap dau cuc may phat
moi on dinh vé dudng thang. Nhung khi
c6 PSS bién d6 dao dong dién l6n hon
xong chi sau t = 2,2s (doi véi dién dp dau
ra hé thong kich tir) va t = 0,8s (doi voi
dién dp dau cuc mdy phdt) thi dién ap da
6n dinh vé duong thang.

- Khi xay ra ngén mach thoang qua, bo
PSS ciing tac dong tang dién ap kich tir dé
nhanh dwa dién 4p may phat vé on dinh,
nhung kho c6 thé thiy duoc hiéu qua cia
bo PSS trong trudng hop nay, ddi voi dién
ap dau ra HT kich tir khi c6 PSS dén thoi
diém t = 8,1s di 6n dinh vé duong thing
so voi khi khong c6 PSS la t = 8,9s. Con
dbi véi dién ap dau ra may phat khi c6
PSS va khong co PSS dién ap déu 6n dinh
tai thoi diém t = 7s, sy khac biét 1a dai
bién do dao dong dién ap khi khong céd
PSS dai hon so véi khi c6 PSS dai nay
ngan hon va tan suat nhiéu hon.

Nhu vdy ta c6 thé thdy khi khao sat 6n
dinh MPD lac méi khoi dong té may, bd
PSS déu thé hién rd hiéu qua tac dong dua
may phat vé van hanh on dinh nhanh
chong hon. Béi vi ngén mach 1a mot dang
kich dong 16n, trong khi bd PSS tac dong
thé hién rd nét nhat voi cac loai kich dong
nho.

Vi vay dé thay 16 duoc uu diém ciia bd
PSS trong on dinh dién ap dau cuc may
phat, ta xét truong hop thir 2.

3.2.2. M6 phéng khdo sat é6n dinh may
phat khi tang tai

Sau 7 gidy ta dong tai thtr nhat co cong
suat 400 MW vao hé thong; tiép tuc 0,2
gidy sau ta dong tiép tai thir hai c6 cong
suat 300 MW vao hé théng; tiép tuc 0,2
gidy sau ta dong tiép tai thi ba co cong
suat 400 MW vao hé thong. Tir mo hinh
trén ta c6 két qua mo phong khi khong co
PSS (mau xanh) va khi co PSS (mau do)
nhu sau:
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(a) Cong suat ddu ra may phat
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Hinh 7a. Md phdng cong suat diu ra may phat
khi tang tai

(b) Sai léch goc delta
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Hinh 7b. M6 phéng sai léch géc delta
khi tang tai

(c) Téc d6 rotor may phat
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Hinh 7c. Mé phéng téc do rotor may phat
khi tang tai

(d) Pién ap dau ra hé thong kich tir
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Hinh 7d. Mé phéng dién ap dau ra HT kich tw
khi tang tai

(e) Pién ap dau cyc may phat

Hinh 7e. M6 phéng dién ap dau cwc may phat
khi tang tai
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Nhan xét: Khi tang tai lién tuc (khoang
thoi gian tir 7s dén 7,4s) khao st cong
suit dau ra mdy phat, sai 1énh goc delta va
téc d6 rotor may, khi co bo diéu khién
cong sut PSS 6n dinh hon ca vé bién do
va thoi gian dao dong so voi khi khong co
bo PSS. Cu thé: Khi ¢6 PSS chi sau thoi
gian t = 3s cong suit dau ra may phat, sai
léch goc delta va tde do rotor may phat da
6n dinh vé duong thing so vai khi khong
¢6 PSS phai mét t = 6,8s.

Péi v6i dién ap dau ra may phat, khi méi
khoi dong to may chi cap ngudn cho tai tu
dung nho (SMW) nén vi¢c by PSS tac
dong tang dién ap kich tur lam cho bién do
dao dong dién ap dau cuc may phat cao
hon so v6i khi khong c6 PSS nhung murc
dd 6n dinh nhanh chong & thoi diém
t = 4s. Néu phoéng to két qua mo phong
dién &p may phat khi khong co PSS ta co
thé thay bién do dao dong tuy nhé hon
nhung tin suit dao dong nhiéu hon va
cling 6n dinh ¢ thoi diém t = 4s. Higu qua
ctia bo PSS Itc nay thé hién rd ¢ két qua
khao sat dién ap dau ra hé thong kich tir,
sau t = 4s dién ap dau ra HT kich tir da on
dinh vé duong thang so véi khi khong co
PSS phai mét t ~ 7s.

Khi ta dong tai lién tiép trong 0,4s ta thay
r0 hi€u qua cua bd PSS tac dong dén dién
ap dau ra HT kich tr va dau cuc may
phat, lic nay bién d¢ va tan suat dao dong
dién ap giam han vé gan nhu duong thang
so voi khong co PSS.

4. KET LUAN

Két qua mo phong thi diém cho thiy véi
phuong phap dé xuét khi sir dung cac bd
6n dinh cong suat PSS thi kha ning tac
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dong s& cho dac tinh cong suit, toc do to
may, dién ap may phat 6n dinh nhanh hon
khi khong c6 PSS. Nhu vay voi két qua
lwa chon st dung bd diéu khién PSS4B
trong nghién ctru nay cho phép khuyén
céo st dung PSS nham 6n dinh tin hiéu
dao dong nho trong hé théng dién. N6 giai
quyét bai toan khi trén luéi bi kich dong

nho tdc dong trong ltc van hanh thao tac
dong - ngat tai ddi voi hé thong hodc dong
ngit ngudn cép tir cac nha may dién vao
lu6i dién, dong thoi qua d6 né ciing thé
hién duoc tinh wu viét cia hé théng diéu
khién kich tir kiéu tinh cho MPP ddng bd
trong hé thong dién.
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