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TOM TAT: Hién nay c6 rdt nhiéu nguon dién phan tan (DG) sir dung may dién khong dong bo

(KPB) dang két noi ludi dién phan phoi (LPPP). Cac mady dién loai nay thuong khong phdt cong sudt

phan khang, thim chi tiéu thu cong sudt phan khing, cho nén chiing gy dnh huong chung dén 6n dinh

dién dp toan luci, dong thoi c6 thé gdy mat on dinh tai chinh ban than né boi khong con cin bang

mémen lam viéc. Trong bai bao nay, ching tbi nghién citu cdc vin d@é on dinh dién dp cia mdy dién

KPB ciia cdc tuabin gié [am Viéc trong LDPP. Xudt phdt tir mé hinh tinh mdy dién KDB, bai bao sé dp

dung cdc tiéu chudn thie dung aé phdn tich én dinh dién ap cho may dién KDB dya trén két qua cua

bai toan phan bé céng sudt (PBCS).

Tir khéa: on dinh dién dp, nguon dién phan tan, ludi dién phdan phoi.

1. G101 THIEU

O cac LDPP khong c6 DG, hién tuong mét
on dinh dién ap thuong xay ra khi ting tai
manh hay thay d6i cic diéu kién van hanh.
Nhan t6 chinh gy mit 6n dinh dién ap 1a
LDPP khong co kha ning dap tmg nhu cau
cong suét phan khang. Cac thong sé co lién
quan dén sup d6 dién ap 1a dong cong suét tac
dung va phan khang cta mang dién. Khi co két
ndi DG thi van d& ndy lai trd nén phic tap hon
do cac DG thuong tiém an nhidu yéu t6 giy
mat on dinh dién 4p. Néu cdc DG 1a may phat
ddng bo thi n6 c6 thé bi mét 6n dinh dong bo.
Néu DG 1a loai khong dong bo (KPB) thi n6
khéng phét cong suit phan khang, cho nén DG
¢6 thé anh huong chung dén 6n dinh dién ap

toan ludi, dong thoi co thé giy méat 6n dinh tai

chinh ban than né boi khong con can bing
momen lam viéc [1]. Pay chinh la truong hop
LDPP két ndi ngudn dién gio voi cic may dién
KDB. Do viy, viéc nghién ciru 6n dinh dién ap
trong LDPP ¢6 DG nay gin véi viéc tim hiéu
co ché gay mat 6n dinh dién ap, dong thoi phan
tich do tin cay 1am viéc 6n dinh (da hé sb du
trit on dinh) ctia ban than cic DG. Bai bao nay
nghién ciru cac vin dé dam bao 6n dinh dién ap
cho may dién KPB cua cac tuabin gio 1am viéc
trong LDPP. Trudc hét, bai béo s& xay dung
mo hinh LDPP c¢6 may dién KPB, sau do tim
diéu kién dau, giai bai toan phan b cong suat
(PBCS), dé 1am co s& cho phén tich 6n dinh
dién 4p may dién KDB trong LDPP.
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2. MO HINH TINH CUA MAY DIEN
KHONG PONG BQ

So dd thay thé cia miy dién KPB dugc
cho ¢ Hinh.1. -[2], quan hé¢ mémen theo hé s6

trugt cho trong hinh 2. O day phu tai 1a mot
dién tror gia twong 2(175) | Nang lwrong tieu
S

tan trén dién tr& gid tudng tuwong duong voéi
nang lugng dién bién ddi thanh co ning trén
truc ciia mdy dién khi né quay. Véi may dién
KDB, do dong tir hoa 16n, do d6 dién khang tir
hod xm dugc gilt nguyén (b6 qua dién tro ry),
ton hao st dugc tinh gop vao ton hao co, ton
hao phu. O hinh nay: U, va |, 1a dién ap va
dong dién cua stato; U, va |, 1a dién ap va dong
dién phia réoto; ry va xila dién tré va dién khang
day quin stato; r, va X, 1a dién tr& va dién

khang roto;

Hinh 1. Mach dién thay thé may dién KDB
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Hinh 2. Quan hg mémen va hé s truot cia may
dién KbB

Tur mach dién thay thé Hinh.1. ching ta c6

-[2]:

R(S) = x2.(r,/s) :
TR ) A,
X(s) = X2 Xy + XX, + xm.(rz'/s)z

(rz'/s)z +(xm + xz)z

Két hop véi tong tré phia mach stato may

phét s& tinh duoc cong suat may dién [2]:

P(U S): —[r1+ R(S)]U2 (2)
e [r1+R(s)]2+[x1+X(s)]2 ’
0.(U.s)= —[x + X(s)]U? 3

- [r1 + R(s)]2 +[x1 + X (s)]2 '

Phuong trinh (2), (3) cho thdy: cong suét
clia may dién phu thudc chinh vao 2 théng sb:
hé s trugt va dién ap nat két nbi. Khi dién ap
giam thap, dén mot gia tri gioi han co thé giy
mat on dinh do khong giir dugc can bang
moémen. Hon nita ddc tinh mémen clia may
dién ¢ truong hgp ndy co Su tuong ty voi dong
co KPB. Cu thé: ¢ hinh 2 néu déi ddu cong
suét (ddu duong voi cong suat phat) va tinh hé
sb truot, ta s& c6 dic tinh hoan toan tring véi
dong co, cong thirc tinh toan khong thay doi:

s 2= “

W,
3. BAI TOAN PBCS TRONG LPPP CO
MAY PIEN KPB

Khi tinh toan ché do xac lap (CDXL) thi
dic tinh cong sudt ciia ngudn, phu tai quyét
dinh dén do chinh xac bai toan. B4i véi riéng
bai todn phéan tich CBDXL trong LDPP c6 may

dién KDB, hién c6 kha nhiéu nghién ctu d& dé
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cap va ciing c6 nhiéu moé hinh nghién ciru khac
nhau, phu thudc vao céu tric so dd, thiét b
diéu khién, cp dién ap coa ludi dién xem xét
va loai may dién [3].

Mic du cé nhiéu cach tiép can khac nhau,
nhung cach thirc chung nhat cho dén nay van
tuan theo nguyén tic la: xac dinh hé sb trugt
clia may dién dé 1am tién dé xac dinh cong suat
phan khang cuia ching, ma co s¢ ciia no 1a tur
chinh cd&c mé hinh todn ciia may dién KPB da
trinh bay & trén. Trong truong hop téng quét,
hé sb trugt dugc xac dinh tir diéu kién can bang
cong suit co va cong suat dién, duge tinh toan

nhu dong co KPB tir phuong trinh sau [2], [4]:

ax’ +bx+c=0 (5)
trong d6 X _h
S

a=PDG(r12+K32)_U|§G-r1 (6)

b=2P (KK, +K;K,)-U2 (K, + KK;)
()

C=Pos (K +KF)-UZKK,  (8)

& day: K, =X, + X,

K, ==X K, — XX Ky=X+X,,

m
. = LKy

Giai (5) dén (8) s& tim dugc hé sd truot.
Cac bude tim diéu kién dau nhu sau:

Budc 1: Tir van tdc gi6 xac dinh, xac dinh
duoc cong sut tic dung phat ra cia tuabin gid
(theo dudng dic tinh cong suét cho trudc)

Bude 2: Cho truéc mot gia tri dién ap tai

dau cuc may dién DG.

Budc 3: Tir cong sut tac dung va dién ap
may phat, tinh toan hé sb truot theo (5).

Budc 4: Tinh toan cong sudt phan khang
cua may dién KPB theo (3).

Bude 5: Giai bai toan PBCS, cap nhat lai
gi4 tri dién ap & dau cuc may phat, lap lai tir
bude 3 cho dén khi hoi tu.

4. TIEU CHUAN PHAN TICH ON PINH
PIEN AP MAY DPIEN KDB
4.1. Tiéu chuin 6n dinh [1]

Véi may dién KPB, dac tinh tinh 1a quan
hé: Mg, = f(U, s) va ddc tinh dong: Mg, =
f(U, du/dt, s, ds/dt). Pay la quan hé gitta
moémen dién tir voi dién p cung cap U va hé s6
trugt s. Khi U va s thay ddi cham ta c6 dic tinh
tinh. Néu goi Mgy 12 trj s6 mémen gidi han g
Vvoi hé s6 trugt sy, thi quan hé gitta didc tinh
momen tinh M(S) tmg véi cac dién ap ¢ dinh
khac nhau cta niit cung cip c6 dang:

_2M, o

Us

Hinh 3. M6 hinh xay dung tiéu chuin én dinh cho
may dién KDB két ndi LDPP
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Vi dién ap cung cép khac nhau, tri sb Mgh
thay d6i nhidu. Gia tri cia Mgy VA Sgh €O thé xac
dinh theo mo hinh dang trj cia may dién KDB
(hinh 3a). O day ton that khong tai cia miy
dién dugc mo ta gan dung bang cach dich
chuyén X vé thanh cai ngudn cp. Dién tré r;

c6 thé xac dinh theo momen tai khi m& may.

Theo so db ta co: I=;I
VX2 +(r,18)?
v6i X=X, +X,; va

r. E®rs
~P=12_2__ = 2°
M=~P=I =

S (xs)° +r,

Tim cuc tri theo s ta duge: Sgn = X'

2
con M, = o Nhu vay, néu M > My, hay

P > Py, s& khong dam bao diéu kién can bang
mdmen cia may dién, diéu kién can dé hé
thong 6n dinh. Tuong tng voi didu kién nay,
gi6i han 6n dinh con thuong viét & dang
%:0. Dién ap trén thanh cai cung cép

la:

U = 1./x7 +(r, [5)? =
E\/(x'zs)2 Jr(rz'/s)2
Jos)? + (1, 1)

Ta cling c6 biéu thic tinh Mgn, ti 1€ véi

binh phuong dién ap nat cung cip [5]:

U2
M zP = - =
hT T ok, + X, )
E27/2
2(x, + X, )

May dién s& mét 6n dinh néu M., > Mgy

(10)

Ciing theo (10) dé théy: dién ap nut ludi nat
cung cap ¢ y nghia rat quan trong, trong khi
n6 lai phu thude phirc tap vao so dd, dic biét 1a
sy phu thugc vao chinh cong suit Q tiéu thu
clia may dién. Ta hdy thiét 13p dic tinh tiéu thy
cong suat phan khang cua may dién. Pé don
gian ta coi xung quanh diém Iam viéc co dic
tinh cong suat tac dung P = const. Khi chua xét
dén t6n that khong ti ta co:

2
Q. = 12x = 1 0S

r,s

Ps P (11)
—X = S
r,s S 4n

Nhu vy Qs ty 1& v6i hé sd trugt s, va ta co
déc tinh quan hé Q(U). Tu phuong trinh (11)
c6 thé tim duoc cac trj s6 s khi cho trude E cac
gia tri khac nhau (giai phuong trinh bac 2). Tu
do xay dung dugc quan h¢ s=f (E)nhu

Hinh.3b. Do ciing 1 dang dic tinh cong suat
phan khang Q(E) hay Qs(U) (vi U =yE).
Khi xét dén ton that khong tai (ty 1¢ voi binh
phuong dién ap) ta c6 dic tinh Q(U). Dé thay,
khong ton tai ché do 1am viéc néu U < Uy,
Gi¢i han 6n dinh trong truong hop ndy c6 thé
viét 1a: dQ _ —oo hay d—E:O. Hai tiéu
E du

chuan nay hoan toan tuong duong véi tiéu
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chudn moémen gi6i han M, = My, hay
?TFS) =0. Vi nit thuan tuy c6 DG khong dong
b6, voi muc dich kiém tra diéu kién 1am viéc
on dinh cia DG thi c6 thé chi sir dung tiéu
chuan cin bang momen hodc 2 tiéu chuan
tuong vira néu.

C6 thé phdn tich nhi sau: Véi dic tinh
momen (hay cong suit tic dung) va dic tinh
cong sut phan khang, nhu d4 néu ta c6 cac tiéu
chuan thyc dung danh gia on dinh dP/ds,
dQ/dE < 0. O trang thai giéi han cac diéu kién

dQ

tu(mgtrngléd—P—OV —= =-
ds dE '

U

a) Uen uo

Hinh 4. Tiéu chuén thuc dyng phan tich én dinh

dién ap
Lz A ;. dE
Ta c0 thé sir dung tiéu chuan 90 = 0 thay

cho 2 tiéu chuén d néu. Cu thé 1a: khi tién dén

ché d6 gidi han, cac tiéu chuan dQ = —coVa
aP _ 0 dién ra dong thoi, lic do tri s6 dE s&
ds du

di qua tri s6 0 (Hinh.4.). Tir so d6 hinh 3 ciing

dé chimg minh diéu ndy. That vay:

- (B (B2
E E (12)
g QX
E

Vi Qe = I2.xy + Q 14 cdng suat phan khang
tir diu ngudn.
Dao ham biéu thirc U theo E, nhan dugc:

dQ.
du _1_ (E dE _QF)XH .

dE E?

Nhe  vay khi 99 o i
dE

d—U—mohay d—E—>O; nghia 1a 3 tiéu
dE du

chuan hoan toan tuong duong nhau. Ngoai ra
ngudi ta con hay sir dung tiéu chuan twong

duong khic & dang OLATQ — 0/(AQ I biéu thite

tinh tong dai s6 cong suit phan khang tai nut
U). Tiéu chuan nay c6 thé suy ra tir tiéu chuan
S—E . Cong suét phan khang tir nguon dua dén
nit U 1a Qg(E, U), biéu thirc nay hoan toan xac
dinh boi cac thong s6 E va U da cho, khong

phu thudc vio so do phia sau. That vay:

Qn(E.U)-QU) =0;

Qe 4e Qe gy _9Q 4, _p.
pr= U du
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hay:
0Qp _ dQ

dE /du = @Y __dU__
Qg

oE
_, Qn _dQ _,
ou du
dA
hay:d—Uon AQ:QFI_

Hé théng 6n dinh khi ddAUQ <0. Tiéu

chuan nay tring véi tiéu chuan thuc dung phan
tich 6n dinh dién ap ctia niit bt ky trong LDPP.
Sir dung tiéu chuan nay thuan tién hon 2 tiéu
chuén con lai boi quan hé Q voi U 1a xac dinh
khi biét dic tinh cong suét tai nut U.
4.2. Gi6i han én dinh dién ap ciia may dién
KDB trong LDPP

V61 may dién KPB, dua vao chinh dic tinh
cong suit cua chung, chung ta co thé tim dugc
céc gi6i han on dinh dién ap. Ché do 1am viéc
gi6i han ciia may dién KPB co thé dat dugc
theo 2 kich ban: Thu nhét: coi so dd 1a biét
trudce, xem xét truong hop khi may dién KDB
dang lam viéc thi trang thai 1am viéc cach xa
giéi han cong sudt 12 bao nhiéu. Thir hai 1a
quan tim dén cic nguyén nhan (do cac thay doi
trong HTD) lam cho dién ap nut cung cép bi
giam xubng. V6i LDPP c6 maiy dién KPB thi
kich ban hai c6 nhiéu kha ning xay ra hon boi
céc kich dong ngau nhién xay ra trong hé thong
dién. Khi dién ap giam thi Ppgmax cling giam
theo va dén gi6i han nao d6 thi DG s& mat on

dinh. Xuét phat tir (10), chling ta c6:

Ug = \/Z(X‘z + Xy )PDG 13)

Khi may dién vén hanh ty nhién, khong c6
thiét bi bl hodc thiét bi diéu chinh dién 4p thi
Ugn duge xac dinh nhu (13). Khi c6 tu bu ta
phai tinh dang trj thiét bi bu nay (thanh dién
khang Xg) va dang tri nguon (thanh ap dang tri
Uprar). Cu thé:

_ _XmXC

X —_‘mc
= X (14)

m

-U HTXC
Xm - XC

Ui = (15)

Tur do suy ra:

U gh = \/Z'PDG (Xz + Xg)  (16)

Tu gia tri Ug, ¢ trén s& xac dinh duogc d6

duy trit 6n dinh theo dién ap tai nut két ni [1]:
U, -Uy,
Ky =| — |100% (17)
U,

Nhu vay: khi dién ap trén nat két ni may
dién giam thap c6 thé gdy mét on dinh cia
chinh may dién do khong giit duoc can bing
momen. Céc budc tinh todn gia tri Uy, nhu sau:

Buéc 1: Tinh dién ap nut két ndi may dién
KDB khi biét truéc mot gia tri E ngudn (hodc
dién ap nit hé thong).

Budéc 2: Xac dinh hé sb trugt ciia may dién
KDB va tinh cong suit phan khang ciia may
dién phat ra (hodc tiéu thy).

Budéc 3: Giai bai toan PBCS, cap nhat lai
gi4 tri dién ap diu cuc may dién. Lip lai tur
budrc 2 cho dén khi hoi tu.
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Budre 4: Tu gia tri dién ap 6 CDXL dién ap
gi6i han Uy, tinh toan do du trit 6n dinh K.
4.3. Két qua tinh toin

Tim gi¢i han 6n dinh dién ap cho may dién
tuabin gi6 KDPB roto 1ong soc két néi LDPP
22kV (Hinh.5.). Chiéu dai duong day 5km.

L-821738

P=3.800 MW

u=100.00 %

19+ JL,8 Ohm
Nut HT lQ=1.200 Mvar

22 kv 1=0.113 kA
lang=-18.47 °

Hinh 5. So @b LDPP c6 két nbi tuabin gi6

1400

1200

1000 -

800 -

600 -

400 +

200 -

0 5 10 5 20
Hinh 6. Dic tinh cong suét ctia tuabin gi6

Cong suat dinh muc tuabin gio 1a 1,3 MW,
ndi véi LDPP qua MBA ting ap 0,69/22kV

cong suat 2,0 MVA. Thong sd chi tiét cia may
phéat va MBA cho trong [4]. Dic tinh cong suét
cua tuabin gio cho trong Hinh.6.

Loi giai: Chon Sy = 10MVA va Uy, =
22kV. Gia thiét tinh & van toc gio v = 10 my/s,
tra theo dudng dic tinh cong sudt c6 duogc cong
suét tuabin bang 0,9 MW. Dién ap nit hé thong

gitr khong doi bang 1pu. Véi cac thong s6 cho,

> ap dung cong thirc (12) tim duoc dién ap Ut =

0,993pu. Tur (5) dén (8) ta tim duoc phuong

trinh bac 2 caa hé s truot nhu sau:

0.30872x* —3.3008x —0.00687 = 0

Phuong trinh ndy cho 2 nghiém s; =
0,000308 va s, = -1,59 (loai). Tur gia tri s; ta
tim duge Q = -0,0508pu theo phuong trinh (3).
Ung dung chuong trinh NEPLAN [5] dé giai
bai toan PBCS vai diéu kién dau vira thiét 1ap &
trén. Sau 4 lan lap, két qua tinh toan véi cac
van toc gi6 khac nhau theo dic tinh cong suat
clia tuabin gi6 dugc cho & bang 1 (bét dau tinh
tir van tc 7my's). Gia thiét & mdi thoi diém tinh
toan, toc do gi6 khong thay doi. Dién ap Ug,
hé s6 Kg dugc tinh theo (13) va (17).

Bang 1. Két qua tinh toan PBCS va tri s6 gidi han 6n dinh dién ap khi Uyr = 1pu

vén toc gi6, m/s Peo: PU Paign, PU Q.pu s Usacizp, PU | Ugn, pu Kai,%0
7 0,0405 0.04047 -0.02286 | 0,0001373 0.994 0.395 60.2
8 0,0555 0.05545 -0.03132 | 0,0001890 0.994 0.463 53.4
9 0,0745 0.07444 -0.04205 | 0,0002545 0.994 0.536 46.1
10 0,0900 0.08993 -0.05079 | 0,0003085 0.993 0.589 40.7
11 0,1050 0.10492 -0.05926 | 0,0003604 0.993 0.637 35.9
12 0,1175 0.11741 -0.06631 | 0,0004037 0.993 0.673 32.2
13 0,1250 0.12490 -0.07055 | 0,0004296 0.993 0.695 30.1
14 0,1300 0.12990 -0.07337 | 0,0004477 0.992 0.708 28.6
15 0,1300 0.12990 -0.07337 | 0,0004477 0.992 0.708 28.6
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vén toc gi6, m/s Pes: PU Pain, PU Q.pu s Usiciaps PU | Ugn, pu K, %
16 0,1300 0.12990 -0.07337 | 0,0004477 0.992 0.708 28.6
17 0,1300 0.12990 -0.07337 | 0,0004477 0.992 0.708 28.6
18 0,1300 0.12990 -0.07337 | 0,0004477 0.992 0.708 28.6
19 0,1300 0.12990 -0.07337 | 0,0004477 0.992 0.708 28.6
20 0,1300 0.12990 -0.07337 | 0,0004477 0.992 0.708 28.6
21 0,1300 0.12990 -0.07337 | 0,0004477 0.992 0.708 28.6
22 0,1300 0.12990 -0.07337 | 0,0004477 0.992 0.708 28.6
23 0,1300 0.12990 -0.07337 | 0,0004477 0.992 0.708 28.6
24 0,1300 0.12990 -0.07337 | 0,0004477 0.992 0.708 28.6
25 0,1300 0.12990 -0.07337 | 0,0004477 0.992 0.708 28.6

C6 thé thay goc hé sb cong suat tao boi
cong suat P va Q ludn am, nghia 1a nat két ndi
may dién loai ndy luén mang tinh cam. O cac
van toc gi6 khac nhau trén duong dic tinh cong
Sudt s& c6 tuong tmg mot giGi han khic nhau
cta dién ap hay cong suat tac dung. Nhu vay,
v6i mdi gia tri van toc gi6 ta s& tim dugc mot
gia tri s moi va cong suit dién méi. Hinh.7. 1a
két qua mo phong dac tinh phat cong suat P va
tiéu thu cong sudt Q cua tuabin gi6 trong
CDPXL, c6 thé thidy dic tinh quan hé 2 dai
lugng ndy gan nhu tuyén tinh. Khi cong suét
phat P ting, lugng cong suat Q nhan vé ting
theo va goc hé sb cong suit gan nhu khong
thay doi (chi thay doi tir 29,40-29,50).

Néu gia thiét xdy ra mot kich dong ngiu

nhién phia hé¢ thong lam dién ap nut hé thong bi

-0.02

-0.04

-0.06

-0.08 -

suy giam, khi d6 dién ap nat két ndi DG ciing
s& suy giam theo. Bang.2. 1a két qua tinh toan &
CPXL, ciing nhu dién ap gi6i han va hé s6 du
trit én dinh theo dién ap khi dién ap nat hé
thong giam 5%. Két qua cho thay: cong suat
phat ciia méy dién giam, hé sb truot ting. Cong
sudt phan khang nhan vé bi giam 1am hé s6 du

trit gidm nhanh.

0 T T T T T T

Hinh 7. Quan hé giita cong suét tic dung, phan
khang cua tuabin gi6 trong CDXL
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Bang 2. Két qua tinh toan PBCS va tri s gi6i han 6n dinh dién ap khi Uyr = 0,95pu

vén toc gi6, m/s | P, pu Paign, PU Q. pu S Usaciap, PU | Ugn, pu K. %
7 0,0405 0.040065 -0.02056 | 0,000153 0.943 0.393 58.29
8 0,0555 0.055053 -0.02820 | 0,000210 0.943 0.461 51.10
9 0,0745 0.073936 -0.03787 | 0,000283 0.943 0.534 43.33
10 0,0900 0.088923 -0.04576 | 0,000342 0.943 0.586 37.86
11 0,1050 0.104010 -0.05335 | 0,000400 0.943 0.634 32.79
12 0,1175 0.116921 -0.05977 | 0,000450 0.943 0.672 28.74
13 0,1250 0.124493 -0.06353 | 0,000481 0.942 0.693 26.39
14 0,1300 0.128989 -0.06608 | 0,000499 0.942 0.706 25.07
15 0,1300 0.128989 -0.06608 | 0,000499 0.942 0.706 25.07
16 0,1300 0.128989 -0.06608 | 0,000499 0.942 0.706 25.07
17 0,1300 0.128989 -0.06608 | 0,000499 0.942 0.706 25.07
18 0,1300 0.128989 -0.06608 | 0,000499 0.942 0.706 25.07
19 0,1300 0.128989 -0.06608 | 0,000499 0.942 0.706 25.07
20 0,1300 0.128989 -0.06608 | 0,000499 0.942 0.706 25.07
21 0,1300 0.128989 -0.06608 | 0,000499 0.942 0.706 25.07
22 0,1300 0.128989 -0.06608 | 0,000499 0.942 0.706 25.07
23 0,1300 0.128989 -0.06608 | 0,000499 0.942 0.706 25.07
24 0,1300 0.128989 -0.06608 | 0,000499 0.942 0.706 25.07
25 0,1300 0.128989 -0.06608 | 0,000499 0.942 0.706 25.07

Dé tim gidi han 6n dinh dién ap & mbi thoi
diém co thé thuc hién bang cach cho ting dan
cong suét tac dung phat clia tuabin gio tir gia tri
ban dau. Xét thoi diém toc do gi6 on dinh &
muc 15m/s, thoi diém dau 1a P = 0,1299pu;
budc tang 1a 0,0002pu. Bién ap UHT dugc gil
bing 1pu. O lan lap thir nhat, P1 = 0,1301pu,
c6 duge Uxéc 1ap = 0,993pu. Tur d6 cé phuong
trinh bac 2 caa hé sb truot:

0,5574x2 - 3,4266.x - 0,006286 = 0

Suy ra s = 0,00054. Thay vao phuong trinh
(3) tim duogc: Q = -0,074pu. Tur d6 tinh dugc

Ugh = 0,73pu. Tinh tuong tu cho céc budc ldp
tiép theo. Dén lan lap thu 8, khi cho P ting dén
0,14pu, khi d6 ca 2 nghiém déu khong phu
hop: s1 = 14 va s2 = -0,0029 (bét dau d6i diu).
Do 1a thoi diém méy dién bit dau mit on dinh.
Nhu vay tai mot thoi diém xac dinh, sau
khi d& giai bai toan PBCS, gi¢i han on dinh
dién ap c6 thé duoc tim bang cach cho tang dan
cong suat tic dung. Khi do cong sudt Q may
dién nhéan vé cling tang theo ty 1€ twong tmg, hé
s cong sudt bién dong khong nhiéu trong

pham vi 6n dinh. M6t cach gan dung c¢6 thé coi
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nit két ndi nhu mot nat PQ véi cong suit tac
dung ngugc chidu (phét cong suat vao ludi) [5].
5. NHAN XET VA KET LUAN

Bai bao @4 phan tich cic gioi han on dinh
dién dp cua may dién KDB béang tiéu chuan
thuc dung. Céc két qua nghién ciru dé cho thay:

LDPP c6 két nbi tuabin gio st dung may
dién KDB tiém an nhiéu yéu t6 anh huéng dén
chét lugng dién ap, trong d6 c6 nguy co mét 6n
dinh dién &p ciia chinh ban than né. Nat két ni
cac may dién loai nay can dugc uu tién xem xét
trudc tién vi chlng thuong 1a nat yéu nhat.
Chét lugng dién ap tai nit két ndi can dugc

gquan tAm nhat dé d& xuét bién phap cai thién.

Khi xét dén chi tiéu én dinh thi dic tinh
may dién KDB (loai roto long soc, roto diy
quén...) va thdng sb ludi dién co anh huong rat
dang ké dén gi6i han 6n dinh dién ap. Céc giai
phép cai thién 6n dinh nhu: bu cong suét phin
khéng; st dung MBA c6 diéu chinh duéi tai
hay ting cong suat ngin mach phia hé thng...
1a bién phap t6t dé cai thién muc 6n dinh dién
&p cuia may dién KDB trong LDPP.

St dung cong cu tinh toan &n dinh, thiét
lap va phan tich cac chi tiéu khéc nhau vé on
dinh cia LDPP c6 may dién KDB, két hop voi
céc chi tidu thuc dung co thé xac dinh dugc
muc du trit 6n dinh (46 xa so véi gidi han mét

6n dinh ciia may dién KDB).

TO STUDY THE VOLTAGE STABILITY LIMITS OF DISTRIBUTED
GENERATION USING INDUCTION MACHINE IN DISTRIBUTION NETWORKS

Trinh Trong Chuong®, Truong Viet Anh®, Vu Phan Tu®
(1) Hanoi University of Industry
(2) University of Technical Education Ho Chi Minh City
(3) VNU-HCM

ABSTRACT: There are now a lot of distributed generation (DG) using asynchronous machines

are connected to power distribution grid. These machines do not usually generate reactive power, even

consume reactive power, so they generally affect the voltage stability of whole power grid, and can

cause instability in itself it is no longer balanced by the torque to work. In this paper, we investigate the

voltage stability problem of the asynchronous machine of wind turbines used in power distribution

networks. From the static model of the asynchronous machine, this paper will apply the pragmatic

criteria to analysis the voltage stability of the asynchronous machine based on the results of the power

flow in power distribution network.
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