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Tém tit: Bai bdo trinh bay két qua phdn tich vé hoat dong cia hé thong role bdo vé cho mdy
phat thuy dién nho trong quad trinh khoi dong den; luci dién van hanh ¢ trang thdi tach dao, co
ldp. Vin dé can quan tam khi hé thong vin hanh 6 ldp la céng sudt ngdn mach giam thdp va
anh huwong téi d nhay ciia cde role bdo vé. Bai bdo di sdu nghién cin cdc dnh hwong nay doi
v6i hé thong role bio vé cho mdy phdt va dé xudt cdc gidi phap can thue hién nham dam bao sw
lam viéc tin cdy cia hé thong role, ciing nhu dam bdo bio vé 0t mdy phdt trong qud trinh khoi
déng den. Két qua nghién ciru duege dp dung dé phdn tich hé thong role bao vé cho m dy phdt cia
nha m ay thuy dién nho Suéi Tan voi nhiéu kich ban khéi dong den khacnhau.

Tir khoa: role bio vé, mady phit dién, co ng sudt nhé, vin hanh tich ddio, khéi dong den.

Summ ary: This pap er introduces analysis results regarding the operation of protective relaying
system of small generator during black start process;, network is being in an islanding state.
During islanding operation, the short circuit capacity of source may reduce significantly and it
may lead to reduction in sensitivity of protective relay systems. The paper focuses on impact of
islanding operation mode to the operation of relay protection system for small generator and
proposes solutions in order to overcom e tho se drawbacks. The results of analysis are applied to
investigate the relay protection system of small generators at Suoi Tan hydro power plant with
various black starting scenarios.

Keywonds: protective relaying systems, generator, small sized generator, islanding op eratio n,
black start.

I. PAT VAN DE Viéc van hanh mang ludi dién doc lap phu
thuwde viéc phat trién hé thong ngudn tai dia
phuong va cac ving lan can. Tham chi khi
nguon ludi dién quéc gia bi ngit, mang ludi
dién dia phuong dua vao thiy dién nhd va
nang hrong tai tao van co thé van hanh doc
lap, dam bao doi séng dan sinh va cac hoat
dong quan tron g khéc.

V6i wu thé phan bd rong khip cita mang ludi

thily dién nhé & khu vuc nong thon va mién

nti, khi hé théng dién bi sy ¢ do thién tai, to

may thiy dién nho co6 kha nang ty khoi phuc

khoi dong lai nhanh va cung cap ngudn dién

tro lai, ddngvai tro chu dong va phat huy hiéu
qua trong diéu kién khan cAp.

Mot trong cac van & can ch y khi thiét lap

kich ban khoi dong den cac t6 may thiy dién

i Dl 1a viéc can phai xem xét lai hé thong role bao

Ngay nhdn bai: 10/11/2014 A 4R a0 o am i A o 1Ak \ ,

Ngdy théng qua phan bid: 06/22015 v¢ d¢ dim bdo dj tin cgy ctia h¢ thong nay. Ly

Ngay duyét dan g 05/6/2015 do can xem xét lai 1a do cac chic ndng bdo v¢

Nguoi phan bién: TS. Nguyén Minh Vié

TAPCHI KHOA HOC VA CONG NGHE THUY LGOI SO 27-2015 1



KHOA HQC
dugc st dung cho may phat va cac gia tri
chinh dinh d dua trén dya trén gia thié nha
may van hanh két néi v6i hé thong dién qudc
gia. Trong ché d6 nha may van hanh doc 14p
khi khoi dong den, chi cdp dién cho mot sb
phutai lan can (islandin g operation), rat c6 thé
cac hé thong bao vé nay s& khong dam bao
hoat dong dung nhu di dugc thiét ké do su
thay ddi cta cong suat ngin mach, chidu dong
cong suat va nhiduyéu t6 khac. Do d6 can co
cac tinh toan thay dbi gia tri cai dat cho céc
bao vé nay hodc bd sungthém cac chirc ning
bao vé khac néu can. Bii bao s& di sdu nghién
ctruhé théng role bao vé cho t6 may thuy dién
nhé cia nha may thay dién Subi Tan (1) khi
van hanh & ché d tach dao trong qué trinh
khéi dong den, dé xuét cac chirc nang bdo v¢
can cai dat thém va ga tri chinh dinh tuong
tmg M6 hinh nghién ciruhoan toan c6 thé ap
dung cho cac hé théng cé kha nang van hanh
tach dao tuongtu khac.

II. CAC VAN PE PHAT SINH VOI HE
THONG ROLE BAO VE MAY PHAT
CONG SUAT NHO KHI VAN HANH O
CHE PQ TACH PAO

2.1.Cac bao ¥ thwong dit cho m ay phat co
cong suit nhé (SSMVA)

Vi cac may phat cong suat nho (cdc ngudn
phén tan) thi hé thong bao vé thuong don gian
dé d&m bao can bing vé mat chi phi dau tu.
Cac bao v€ thuong dugc s dungcho céc loai
may phat ndy bao gom(2):

e Bao vé chéng cham dat 90% cwn day stato

e Bio v¢ qua dngdién

e Bio vé chong qua tai cudn diy stato

e Bio vé chong qua dién ap/thap ap

e Bio vé chong luwng cong sudt nguoc

e Bio vé tan s6 cao/thap

e Ngoai ra cé thé tuy chon dat thém bao v€

phat hién cham dat cudn day roto va bdo v¢
chong thap kich tur.

2.2 Bio W chong cham dat 90% cudn diy
stato (64, 59N)

Béo vé chéngcham dt 90% cudn dy stato su
dung dé phat hién céac hi¢én tugng cham vé cua
cuén diy stato. Bao vé chéng cham dat 90%
cudn ddy stato loai don gian co thé st dung
phuong phap do dong dién/ dién &p tha tu
khong (64, SON).

Bao v€ nay thuong dugc cai dit voi gia tri
khéi dng lon hon gé tri dng/ap khong can
bang xuat hién do sai sé ctua BU, Bl do ludng
hoic do muc d6 mét ddi xtng cta dién ap
trong van hanh. Vi vay khi hoat dong tach dao
hodc trong qua trinh khoi dong den khéng can
chinh lai chirc nang nay.

2.3. Bio W qua dong dién (51)

Churc nang bdo v€ qua dong (51) thuong dugc
trang bi nhu bdo vé du phong cho cic may
phat dién cong st ¢ 16n, c& vira va 1a bao vé
chinh cho cac may phat congsuat nho.

Nguon cdp cho kich tir thuong duoc Ry truc
tiép tir ddu cuc may phat, véi may phat c6 ndi
ludi thi ngudn cép cho kich tir nay tuong ddi
6n dinh ké ca trong ché do ngin mach gan.
Tuy nhién véi may phat hoat dng & ché do
tach dao thi khi xdy ra ngén mach gin c6 thé
lam dién 4p du cyc giam thap va lam gidm
cong suat cap cho hé théng kich tir. Hé qua
cua viéc ndy 1a dng dién ngin mach co thé
ting lén O giai doan dau tuy nhién sau d6 s&
giam manh va lam gidm do nhay cta bdo v§¢.
Do bdo v¢ qua don g thuon g 1a loai c6 thoi gian
tré nén hién tuongnay chic chin s& anh huong
toi sy lam viée cua bdo v€. Do vay chuc nang
ndy can xem xét lai khi may phat van hanh
tach dao.

2.3 Bio v chongcham dt cudn diy roto (64R)

Cuwn kich tir cua méy phat st dung dién mot
chiéu (DC), d & khi xay ra cham dt mot
diém cudn roto s& khong gdy nguy hiém tic
thoi téi van hanh. Tuy nhién, khi dd c6 diém
cham dét thir nhét thi cing rit & xay ra cham

2 TAP CH KHOA HOC VA CONG NGHETHUY LOI SO 27 -2015



dat diém tha hai, va khi cham dat diém thtr hai
xdy ra s& ndi tat mot so vong diy cudn roto. Su
cd & s& lam tirtruon gphan bd khong déu, gy
rungvaphét nhiét.

Bao vé nay khong bi anh hudng boi ché do
van hanh cta may phét, do d6 khong can phai
tinh toan chinh dinh lai khi may phat hoat
dongtach d&o.

2.4. Bio vé chong thip kich tir (40)

Khi may phat lam viéc & trang thai thap kich
tu, may phat dé roi vao trang thai bi trugt
cuc tur, dan téi dao dong va co thé mat on
dinh. Bio vé chdng thip kich tir duoc chinh
dinh dua theo kha ning nhan/ phat cdng suét
phan khang ciia may phét va diéu kién van
hanh 6n dinh.

Khi may phat hoat dong & ché do tach dao,
trir truong hop trong ludi c6 18 od cac tai
dién dung qua 1én hodac duong céap dai lam
tang dién 4 dAu cuc mdy phat va may phat
c6 thé phai giam thép kich tir, con lai méy
phat déu van hanh & trang thai phat cong suit
phan khan g cho phu téi. Do @ chircnang bédo
vé chdng thap kich tir khong can phai chinh
dinh lai.

2.5.Bao vé chong qua Kich tir

Bao vé chéng qua kich tir thuong khong dat
v6i cac may phat nho do khi hoat dong ndi
ludi cac may phat ndy déu van hanh & ché do
phat cong suat khong doi hoac gitr hé sb cong
sudt cosphi khong doi, dién 4p B do phia hé
thdng quy ét dinh.

Tuy nhién, khimay phat hoat ddng ¢ trang thai
tach ddo, may phat phai &m nhiém hoan toan
vi€c duy tri dién &p, thém vao d6 con gsuét cua
may phat thuong chi da cung cép cho phu téi,
it c6 dy trit. Do d6 chi can bién dng cia phu
tai (vi du cac ddng co lon khoi dng) lam sut
dién ap thi may phat bat budc phai ning kich
tr & gir dién ap va oo thé roi vao trang thai
qua tai mach kich tu.
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Thong thudng cac b tu dong diéu khién kich
tir déu c6 chic niang han ché dong kich tir cuc
dai dé tranh qua tai, do d chirc ning nay nén
dugc kich hoat trongm i ché d6 van hanh.

2.6 Bao vé chong qua di¢n ap (59)

Bao vé chéng qua dién ap nhim bao vé may
phat khoi bi hu hong khi dién ap maday phat
tang qua cao. Nguyén nhin gdy qua ap co thé
do huwhong phan diéukhién mach kich tir hodc
do cit tai dot ngot.

Khi may phat nho hoat dng ndi ludi, dién ap
do phia hé théng quyét dinh, do do van dé ap
qua dot ngét do cat tai thuong it xay ra. Tuy
nhién, néumay phat hoat dong tach do thi hién
tuong qua ap do cit tai hoan toan cothe x4y ra
va do vay chitc ning bao vé nay la can thiét.
Pac tinh lam viéc cua bao vé nén chon loai ¢co
nhiéu cap do cit tiy theo mirc do qua ap.

2.7 Bio vé chong thap dién ap (27)

Bio vé chongthép dién ap thuongkhéng can
dat doi voi cac may phat nho do cac loai may
phit ndy thuong van hanh 6 ché do phat cong
sudt khong @i hoic ché & phat giir hé sb
cong suat khon g di.

Tuy nhién khi may phat hoat dngtach dao,
van hanh ¢ ché & diéu chinh dién 4p on dinh,
néu xay ra thip ap thi hé thong kich tir bat
budc phai tang dngkich tir & duy tri dién ap
va ¢6 thé 1am mach kich tir bi qua tai. Bao vé
ndy 1a can thiét @& ngin ngira cic hién tuong
nhu vdy xay ra.

Chirc nang bao vé chdng thap ap (27) nén
duge chinh dinh phéi hop voi chirc ning bao
véchéng quakich tir, dm bao rangchic ning
chdng thap 4p hoat ddng trude chirc niang bao
vé chon g thap kich tir.

2.8 Bio vé tin sb cao/ tan s6 thip (810/81U)
Béo vé tan sd cao sir ding dé chdng lai hién
tuong qua toc do khi cit tai 16n dot ngdt hoidc
khi ¢6 hu hong trong phan didutdc. Vuot tdc
150% khi mét tai 13 hoan toan c6 thé xay ra
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véicactd may thuy dién nhd do quan tinh nho.
Mot 1y do khac nim 1a cic t6 may thuy dién
thuong hay gap hién tuong qua tan sb do thoi
gian dap mg cuia toan bd hé théng diéu khién
(bao gdm ca héthdng thiy lyc va cac clranhén
nuoc) cham.

Bao vé tan sb thap dé tranh may phat roi vao
trang thai 1am viéc 1au dai voi tan s6 thip hon
qui dinh, co thé gy ra cac hién tuong cong
huéng v& mit co khi (cac méy phat thuy dién
thuong khéng bi anh huong vé mat cong
huéng khi tan s thip) hodc lam giam ning
sut ctia cac thiét bi may moc.

Khi mdy phat hoat dng tach dio, cic dao
dong tan sb dién ratrong khoan gthoi gian kéo
dai do cac bd didutdc c6 thoi gian phan tmg
cham. Do vay, cac chiic ning nay nén duoc
chinh dinh v&ithdi gian tré di hon dam bao
cho cac bd diéu tbc ciia may phat o6 du thoi
gian dé tu diéuchinh vé trang tha lam viéc on
dinh 1au dai tranh cit ngay may phat, giy mét
dién toan bo ludi dién da tach dao.

Gia tri chinh dinh cu thé nén cin ct theo kha
ning diéu chinh cua may phat, cac kich ban
déng tai dé xac dinh muc do va thoi gian dao
dong tan s 16n nhét c6 thé xay ra.

Chirc nang bao vénay nén duoc phdihop chit
ché voi chuc nangsa thai phutai.

IIL CAC GIAI PH AP KH AC PHUC PEXUAT
3.1.Co'sécita dé xuit

Qua phan tich c6 thé thay rang dbi voi may
phét nho khi may phat van hanh & ché do tach
dao thi can xem xét chinh dinh lai hodc b
sungthém chucnang cho cic bao vé sau:

e (hic ning bio vé qua dong: ¢ thé khong
du & nhay v dicac su ) ng:fm mach gﬁn

Giai phap dugc dé xudt 1a sir dung chtic ning
bao vé qua dong két hop vai khoa hodc ham
dién ap thép. Ngoai ra kich hoat thém chirc
ning bao vé qua dongthirtu nghich & ting &
nhay cta bdo vé vdi cac sy c6 khong dbi xtmg.

Giai phap khac khi diéu kién k¥ thuit cho phép
1a sir dung so do diundi theo phuong thirc bao
vé€ so léch don gian kiéu congtir thong.

Chi tié cua cic giai phap nay s& dwoc trinh
by & cacmuctiép sau.

e Chic ning bdo vé chéng luwng cong suat
nguoc (32R) khong con tac dung, do d6 khong
phat hién duoc hién twong mét ngudn ning
luong so cAp quay tuabin (3).

e Chuc nang bao v€ theo tan sd: can dugc
chinh dinh lai véi thoi gan lam vi€c dai hon
dé phuhop véi kha ning dap ing ciia bd dicu
tdc hién ¢6 va dam bao phdi hop véi dic tinh
vén hanh cho phép cta tuabin.

3.2. Sit dung bado vé qua dong c6 khéa/ham
dién ap thap

3.2.1 Bao vé qua dong két hop voi khoa dién
ap thap (51&27)

Bao vé qua dong c6 khoa dién 4p thip
(51&27) (Hinh 1) cho phép chinh dinh dong
dién khoi dong thip hon di c6 role dién ap
thap (27) lam nhiém vu xac dinh trang théi su
cd va quatai, do dong khdi dong thap nén bao
v€ c6 do nhay cao hon.

BU

a1 | 2T

Hinh 1. Bio vé qud dong két hop khéa
dién dp thap (51 & 27)

Chtc ning ndy khong yéu cau phai b role
chuyén dung, tiép diém diu ra cta phan tir
dién ap thap co thé duoc nditiép v ai tiép diém
diuractachic niang bao vé qua dong hién co.

4 TAP CH KHOA HOC VA CONG NGHETHUY LOI SO 27 -2015



Phuong thuc nay phu hgp vdi may phat cua
thily dién Subi Tén (1) do role béo vé duoc sir
dung tai day la loai bado vé qua dong don gian.
Tuy nhién can chiy & thay doi phuong thic
diu ndi cia role giam sit mach cit (74) dé
tranh bao nham.

Cac gia tri chinh dinh (theo khuyén céo cua
Siemens (2)):

* D(‘)l’lg dlén khoi (Bng 1:4*Idjnh muc ctiamdy phat
e Dién ap khoi dong cua role dién ap thép:
0,8 Udinh mc

32.2Bio W qua dong vd ham dénap thip(51V)
Bao vé qua dong co6 ham theo dién ap thip
(51V) hoat dong dua theo nguyén ly: dong
dién khéi dngtu dong thay dbi theo dién a
diu cyc may phat. Khi dién ap giam thép,
dong dién khoi dong s& tir ha thip dam bao
cho bdo v€ qua dong c6 du d nhay. Dac tinh
lam viéc cua mot role qua dongcod ham dién
ap thong dun g duoc trinh bay trén Hinh 2.

A M d5 thay ddi déng

keh¥i ddng

ora

Hinh 2. Biové qui dong véi lim dién dp thp (51V)
Chuc ning bao vé ndy o6 uu diém la thich
nghi tdt v6i moi trang thai van hanh ciia méy
phét, tuy nhién can role chuyén dung do @
kho6 c6 khanang ap dung di v6i may phét ciia
nha may thiy dién Sudi Tan.

33.Sir dungbao v qua dong thir twn ghich (46)
Bao vé qua dong thtr tunghich ¢ hiéu qua dac
biét d6i véi cac may phat hoat ddngtach dao
nhu truon g hop to méay cta nha may thuy dién

KHOA HOC

| CONG NGHE

Sudi Tan. Do do co thé xem xét kich hoat chtre
nang nay do cac ly do sau

e Chtc nang bao v¢ qua dong tht tu nghich
duoc tran g bi san trong cic role qua dong

e Dong dién ngin mach véi sy cb khong dbi
xtimg cd thé thap (tham chi nho hon dng tai
16n nhit) va cic role qua dong pha thong
thuong khon g du do nhay dé phat hién.

e Trong ludi dién nho cd 1ap, kha ndngxayra
hién tugng van hanh véitai khong can bang 1a
dé xay ra, tdi khong cin bing s& giy anh
huong tryc tiép t6i may phat (gdy phat nong
hon binh thuong rung dong trong qua trinh
van hanh).

Nhu vay chuc nang bao vé theo dongthu ty
nghich nén dit véi dic tinh thoi gian phu
thuwde (Hinh 3), néu mirc dd mat can bang nho
ung voi trangthai van hanh binh thuong hodc
qué tai thi thoi gian cat kéo dai, néu muc do
mét cin bing 16n Gng voi truong hop su cb
khong d6i ximg thi ngugc lai thoi gan cit
phai ngén.

Dongkhoi dong: thuong dat 16n hon muac do
khong dbi xtmg ciia dong dién trong qua trinh
van hanh. Dai cai dit c6 thé dao dng tur
(0,1+0,3)* Ignn mac cin B Tuy nhién, vé1 may
phat van hanh tach do thi mic do khong doi
xung co thé 16n nén c6 thé chon gia tri cai dat

) *
12.0,3 Linh m e cua BI-

Hinh 3. Bdo vé qua dong thiety nghich voi ddc
tinh thoi gian phu thuo ¢

3.4. Sitr dung bdo vé so léch theo nguyén ly

tong tir thong don gian
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Vé&i cacm dy phat nho, khi tié dién ddy quén
cudn stato nho, co thé xem xét phuong an
dat bao vé so 1éch theo nguyén Iy téng tir
thong (Hinh 4). Phuong 4n nay kha phu hogp
véinha méay thiy dién Subi Tan khi xem xét
cacyéutd sau:

e Biao v€ 0 léch s€ cd d nhay cao hon véi
cac sy cO so vdi bao v€é qua dong thong
thuong.

e Do chi sir dung mot Bl cho mdi pha nén
loai trir dugc ddng cén bang sinh ra do sai so
ctia BI dan t¢i bao vé c6 & nhay cao. Phuong
an nay con c6 thé bao vé duoc ca sy co cham
dat néu dong cham dat du Ion.

e Thoigian lam viéc c6 thé dit xap xi 0 gidy,
khong can phdihgp véi cac bao vé khac.

e Khong yéu cau lip dat thém role, chi cin st
dung chiic ning bao vé qua dong c6 sin, do
vay khong can dautu thém vé mat role.

Tuy nhién khi su dung phuong an bao v¢ nay
cling cO mot s0 van dé can quan tam:

e Cin co BI véi dirong kinh 16i tir di 16n dé
day quén c6 thé1ong 2 1an qualitir.

e Khong c6 kha niang lam bdo v¢ du phong
cho may bién 4p dau cuc. Tuy nhién may bién
ap dau cuc di duroc bao vé bﬁng bho vé so 1éch
va o vé qua dong dr phong nén khong can
bao vé dx phong tirphia may phat.

Hinh 4. Bdo vé so léch theo nguyén ly cong tir
thong sir dung bdo vé qua dong

Vé phan cai dit chinh dinh: Dong khoi dong

cua chuc ning bao vé so 1éch theo kiéu cong

tu théng co the dit thap do khong bi anh
huong boi sai s6 ciia cac BL D¢ nangcao do
nhay cta bao vé cod thé dat gia tri nay & muc
0,2*1ginh mee m- Thot gian lam viéc cua bdo vé
dat khoang 50ms dé tranh tic ddng nham do
cac dao dong qua do.

3.5. Chircning bio vé theo tin so

Vé&i cac may phat van hanh ¢ ché & tach
d4o thi chirc nang bao vé chdng ludng cong
sudt ngwoc khong con tac dung, do d6 s&
khong phat hién dugc hién tuong mat nguén
ning luong so cdp. Do d6 bio vé theo tan sb
thap 1a can thiét trong cac truong hop nay,
bao vé theo tan sb thdp s& phat hién hién
tuong tan s6 giam qua thip do mat ning
luong so cép vao tuabin. Sy can thiét cua
chitc nang bao vé tan sd cao da dugc dién
giai & cac phan trén.

Gia tri chinh dinh cho chitc nang bao v¢ theo
tan s6 khi van hanh tach dio khong bi rang
bwc boi didu kién van hanh 6n dinh nhu khi
két ndi lusi, nén co thé dya theo céc ngudng
lam viéc/thdi gian cho phép cia twabin. Pidu
ndy c6 thé dan tdi tan sé ndm & ngudng cao/
thip trongmot thoi gian dai hon, v&i mirc do
thay doi cho phép 16n hon so voi khi hoat
dong nbi ludi. Tuy nhién do nha may thiy
dién Subi Tan cung cdp chi cho cic phu tai
dan sinh (khong phai phu tai cong nghi¢p)
nén vin & nay cing khéng giy anh huodng
nhiéu t&i tai.

Chte ning bao vé theo tan sé cdn quyét dinh
t61do 16n cua cac nhom tai drge dong vao khi
van hanh ¢6 1ap va trong qud trinh khoi phuc
cép dién, do do nén duge kiém tra thong qua
mo phong

Ké qui mo phong véi cac budc dong tai khac
nhau va trong trudng hop tin s xubng thip
nhat, hé théng vAn c6 kha nang hodi phuc vé
dinh murc dugc thé hién trong Hinh 5.
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Qua mo phong co thé thay ring dap tmgtan sd
ctia hé thong 1a chap nhan dugc, muc do dao
dong tan s khong thdp hon 46Hz va muc ndy
duy trichitrong khoang dudi5 gay.

So sanh két qua ndy véicac thong o van hanh
cho phép ctatuabin thiy dién c6 thé thiy ring
cai dat role tan sd theo thong s6 van hanh cho
phép cta tuabin hoan toan dam bio dé may
phat van hanh 6n dinh trong qua trinh khoi
phuc lai tai.

TE= i mily pid (L

Thedimng]

Thong s6 md phong ctia may phat nha may
o thiy dién Sudi Tan tmg v&ikich ban dong tai
Hinh 5. Pdp ung tan so trong truong hop cuc gly sut gidm tan 5 1on nhét:
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Hinh 6. Sodé két heGitrong trieong hop gdy sutgiam tan sé I6n nhat khi déng tai
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S6 luong may phat

Chi ¢6 02 may phét van hanh, gom t6 may @
(1000kW) va G3 (500kW) (t6 may Gl o
thong sb tuon gtu voi G2).

e Cic tham sb cuamay phat, bd diéutde, kich
tu dugc st dung dua trén sO lidu thu thap va
cac sO li¢u dién hinh ciia mé hinh thiét bi. Cu
thé nhusau

- May phat IMW: Py, = IMW, Uy, = 6.3
kV,H =2(s); Xg =1.014; Xq =0.314; X" =
0.28; Ty, = 6.55; Tg,” =0.039; X, =0.77;
Xy = 0375; Ty,” = 0.071; R = 0.005176;
cos@=0.9;

- May phat 500kW: P4, = 500kW, Ui, =
6.3 kV, H = 2(s); X4 = 1.014; Xy’ = 0.314;
X4” =028, Ty =655, Ty, =0.039; X, =
0.77, Xy = 0.375; Ty = 0.071; R =
0.005176; cosp=10.9;

- Bo diéu tbc caic may phat dwoc mo hinh héa
bang bd diéu tdc PID (m6 hinh Gov2 ctia phan
mém PSCAD). May phat G dirgc chon Bm t6
may diéu tan, may phat 1 va2 tham gia diéu
tan cap I voi do dbc bang 4%.

- Hé thdéng kich tir cta ca 3 may phat dua
trén mo6 hinh AC4 A.

4. KET LUAN

Cac t6 may thiy dién nho c6 kha ning linh
dong cao trong qua trinh khéi dong den, khoi
phuc cép dién sausy cd 1on ddi vaihé théng
do thién tai hodc cac yéu td bat thuong khac
gay ra. Tuy nhién qua trinh khoi dng den
dong nghiavéi viéc to méay s&véan hanh & ché
do tach dao va s& 1am anh huong dén sy lam
viéc cua hé théng bao vé role sin co cia cac
may phat nay. Miac d6 anh huong thé hién
trén nhiéu mat nhu gidgm & nhay ctia cac béo
vé qua dong, vo hi¢u hoa chiic nang bdo vé
chéng ludng cdng suét nguge, dao dong tan
O va dién ap s€ 1on hon so voi khi van hanh
két ndiludi.

Dua vao céc phan tich trén vathyc teéla cacto

méy nho nhu & nha may thiy dién Sudi Tan
chi dugc trang bi cac bao vé don gian nhu bao
vé qua dong 1am bao vé chinh, bai bao da dé
XUt gai phdp & néng cao hiu qua cua hé
thong bao vé role hién cd. Cac gidi phap nay
cho phép tan dung cic role san co, giam chi
phi dau tu va co thé thuc hién dugc ngay.
Ngoai gidi phip vé mat chirc nang bao vé, bai
b4o con & XUt cic gia tri chinh dinh khuyén
cdao cho cac chuc ning nay. Cac phan tich
trong bai bao dua trén co s ctia nha may thuy
dién Subi Tan trong trudng hop véan hanh tich
dao voi nhidu kich ban khic nhau, tuy nhién
hoan toan co6 thé 4p dmng cho cac nha may
khéc v6i cAu hinh tuongty.
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