36

Chwong 5: BAO VE DONG SO LECH

I. Nguyén tic lam viéc:

Bio vé dong so 1éch 14 loai bao vé dua trén nguyén tic so sanh trwe tiép dong dién
6 hai dau phén tir dwoc bdo vé.

Céac may bién dong BI duoc dit ¢ hai dau phan tir dwoc bao vé va co ty s bién ddi n;
nhu nhau (hinh 5.1). Quy u6c hudng duong cua tat ca cac dong dién theo chiéu mii tén
nhu trén so dd hinh 4. 1,taco:

lr=lr—lur (5.1)

Dong vao role bang hiéu hinh hoc dong dién cua hai BI, chinh vi vdy bao vé c6 tén

goi 1a bdo vé dong so léch.
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Hinh 5.1 : So do nguyén li 1 pha ciia bdo vé dong so léch

a) Trong tinh trang 1am viéc binh thuong hodc khi ngin mach ngoai (& diém N”):
Truong hop li tuong (cac BI khong co sai s6, bo qua dong dung va dong 1o cua dudng day
duoc bao vé) thi:

ls=lis = lir=lur = Ir=lr=luT=0

va bao vé s€ khong tac dong.

b) Khi ngan mach trong (& diém N”): dong Iis va Iis khac nhau ca tri s6 va goc pha.
Khi huéng dong quy udc nhur trén thi dong & chd hur hong 1a:

I'n

IN=lis—lnis = Ir=l1=-lir=—
n
Néu dong I vao role 16n hon dong khoi dong Ikpr cua role, thi role khdi dong va cét

phédn tir bj hw hong.
Khi ngudn cung cap 1:"1 tor mdt phia (Iys = 0), e do chi c6 dong I, dong Ir = Ijr va
bao vé ciing s& khoi dong néu Ig > Ikpr.
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Nhu vay theo nguyén tic tic dong thi bao vé co tinh chon lpc tuyét doi va dé dam
bdo tinh chon lgc khdng can phoi hgp vé thoi gian. Vung tac dong cua bao vé duogc gidi
han gitra hai BI dat ¢ 2 dau phan ti dugc bao vé.

I1. Dong khéng cin bang:

Khi khao sat nguyén tic tic dong ctia bao vé dong so léch ta da gia thiét trong tinh
trang lam vi¢c binh thuong hoac khi ngan mach ngoai, li tudng ta c6 Ijr = Iyyr. Tuy nhién
trong thuc té :

Lt =1'is— |.'Iu; it = 'is— |.'||u
Nhu vay, dong trong role (khi khong co ngin mach trong vung bao vé, dong trong
role dugc goi 1a dong khong cdn bang Ixcp) bang:

|R=|KCB=|IT—|IIT=|Illu—|llp (5.2)
Ngay ca khi két cdu cua hai BI gidng nhau, dong tir hoa I’ mu va I’y ctua chiung thyc té
1a khong bang nhau. Vi vay dong khong can bang c6 mot gia tri nhat dinh nao do.
Van chua c¢6 nhitng phuong phap phu
hop véi thuc té va di chinh xac dé tinh toan
dong khong can bang qua do. Vi vay dé
danh gia do6i1 khi nguoi ta phai st dung
nhiing s6 liéu theo kinh nghiém. Trén hinh
5.3b 1a quan he ikcg = f(t), khao sat do thi
do va nhiing s6 liéu khac nguoi ta nhan thay
ring :
[ igcp qua do co6 thé 1on hon nhiéu
lan tri s6 xac 1ap cua nd va dat dén tri sb
tham chi 16n hon c4 dong lam viéc cuc dai.
] ikcp dat dén tri sd cuc dai khong

phai vao thoi diém dau cta ngin mach ma Hinh 5.3 : Do thi biéu dién quan hé
hoi cham hon mét it. theo thoi gian ciia tri sé tirc thoi

[ tri sb ikcp xdc 18p sau ngin mach ciia dong ngdan mach ngodi (a) va
c¢6 thé 16n hon rat nhiéu so véi trude ngan dong khéng cdan bang trong mach
mach do anh hudng cua tr du trong 15i role cua bao vé so léch (b)

thép.thoi gian ton tai tri sO ixcs 10n khong
qué vai phan mudi gidy.

IT1. Dong khéi dong va d¢ nhay:

III.1. Dong dién khéi dong:
bé dam bao cho bao v¢ so léch lam viéc ding khi ngin mach ngoai, dong khoi dong
cua role can phai chinh dinh tranh khéi tri s6 tinh todn ctia dong khong can bang:
Ikpr 2 Kat.IkcBmaxtt (5.3)
IKQBm&m : tri hiéu dung cua dong khong cén bfmg cuc dai tinh toan tuong ung voi
dong ngan mach ngoai cuc dai.
Tuong ing dong khéi dong cua bao vé la:
Ixp = Kat.IkcBSmaxtt (54
trong d6 Ixcpsmaxi 18 dong khong can béng phia so cép cua BI tuong tng v6i Ikcpmaxtt
va dugc tinh toan nhu sau:
IkcBSmaxtt = fimax-kdn-kkck- In ngmax (55)
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vO1: fimax - sal so cuc dai cho phép cua BI, fi.x = 10%.

Kgn - hé sb dong nhét cua cac BI, (kgn = 0 + 1), kgn = 0 khi cac BI hoan toan giéng
nhau va dong dién qua cudn so cap cua ching bang nhau, ka, = 1 khi cac BI khac nhau
nhiéu nhét, mot BI lam viéc khong c6 sai sb (hodc sai s rat bé) con BI kia c6 sai sd cuc
dai.

Kiek - hé s6 ké dén thanh phan khong chu ky trong dong dién ngin mach.

IN ngmax - thanh phan chu ky cta dong dién ngin mach ngoai 16n nhat.

I11.2. P§ nhay:
D0 nhay cta bao v¢ dugc danh gia thong qua hé sb6 do nhay:
[
K, =-Nmn (5.6)
r 2 ~ r I KA r r
INmin : dOng nhé nhat co6 thé c6 tai chd ngan mach khi ngan mach tryc ti€p trong ving
bao vé.

Yéu cau do nhay cia bao v¢é dong so 1éch K, > 2
IV. Cac bién phap nang cao d¢ nhay:

1 Cho bao vé lam viéc véi thoi gian
khoang 0,3 dén 0,5 sec dé tranh khoi nhitng tri $6
quéa do 16n ciia dong khong can bang.

] Nbi nbi tiép v6i cudn day role mot dién
trd phu (hinh 5.4). Tang dién tré mach so léch s€ bepthr
lam giam thip dong khong can bang ciing nhu Irg Y
dong ngan mach thir cap (khi hu hong trong ving
bao v¢). Tuy nhiénmuic d6 giam thip nay khong —
nhu nhau do tinh chat khac nhau cta dong khong
can bang qua d6 va cua dong ngin mach. Mirc do Ir
giam dong khong can bang nhiéu hon do trong né
c¢6 chtra thanh phan khong chu ky nhiéu hon. Do
so do r:éit don gian nén bién phdp nay dugc sur Ing
dung dé th}_IC hién bdo v¢ cho mdt s phan tir 1T Ty
trong h¢ thong dién.

(] Nbi role qua may bién dong bio hoa
trung gian (BIG).

"1 Dung role c6 ham.

Hinh 5.4 : Bao vé dong so léch
dung dién tro phu trong mach role

V. Bio vé so 1éch dung role ndi qua BIG:

So db nguyén li caa bao vé c6 role ndi _qua BIG trén hinh 5.5a. Hoat dong cua so dd
dua trén co so la trong dong khong can bang qua do khi ngan mach ngoai (hinh 5.3)
thudng c6 chira thanh phan khong chu ky dang ké 1am dich chuyén db thi biéu dién tri tic
thoi cua dong ixcs vé 1 phia cua truc thoi gian.

Thong s6 ctia BI bdo hoa duge lwa chon thé ndo dé né bién doi rat kém thanh phan
khong chu ky chira trong ikcs di qua cudn so ctia nd. Dung so db thay thé cua BI dé phan
tich, c6 thé thiy rang phan 16n thanh phan khong chu ky di qua nhanh tir hoa lam bdo hoa
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mach tir (giam ZH). Trong diéu kién d6 thanh phan chu ky cua ixcg chit yéu khép mach qua
nhénh tir héa ma khong di vao role.

Bleu kién 1am viéc ctia BIG rat phtre tap boi vi quan h¢ phi tuyén khi blen d6i qua BI
chinh xép chong vOi quan hé phi tuyén khi bién doi ixcs qua BIG. Phan tiép theo ta s&
khao sat d6 thi vong tir tré ctia BIG va sy thay doi tri tirc thoi ctia dong theo thoi gian (hinh

5.5).
Lthr
h1g N
BIS RI
]
E.
=
Iirg
LAt Int
a) b) c)

Hinh 5.5 : Bdo vé dong so léch ding role néi qua BI bdo hoa trung gian
a) so do nguyén li ciia bdo vé
b) hoat déng ciia so do khi ngdn mach trong viing bdao vé
¢) hoat déng cia so do khi ngan mach ngodi

VI. Bao v¢ dung role so l1éch ¢6 ham:

Dong so 1éch thﬁ hay cc‘)p goi la dong lam viéc b?mg hiéu cac dong :[hl:l’ Liv=Istr=Iir
- Iyt va dong ham bang 1/2 téng dong thir Iy = 0,5*(Lir + Iyr). Khi ngan mach ngoai, tri
tuyét doi cua hi€u dong ludn luén nhé hon 1/2 tong dong tha, tuc la:

Lir—lut <O#|IT+|IIT

hay : ) I]’_V <lIg . . (5.7
Khi ngan mach trong, tri tuyét doi cua hi€u co6 thé xem la 16n hon 1/2 tong:

Lir—lut >O#|IT+|IIT

hay : ILV > Iy (5.8)

Khi ngan mach trong va cé ngudn cung cap chi tr mdt phia thi Iyt =0 ; Iy = Iir; In
= 0,5Ir.

Biéu thuc (5.7) va (5.8) ¢6 thé dugc coi 13 co s& dé thyuc hién role ¢6 hdm. Céc role
nay dua vao viéc so sanh 2 dai luong:

Lir—Tnt| vao,5|hir+1ut

So do ndi BI V‘(’)’i rqle nhu hinh 5.7b qua BIG c¢ ti s bién d6i n; = 1, cudn so cua
BIG chia thanh 2 phan bang nhau, cu¢n thtr c6 dong ham dua vao b phan ham cua role;
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dong so 1é€ch cung cap cho bo phan lam vi¢c cua role dugc lay tir di€ém gitta cia cudn so

BIG.
il

Loptl 2y = Ir +1
115% IT ~ H Tt IlnT

ESL

iI_'-.r = iIT - iIIT

BIS
li1g

41y
41Lv It
Lot T

_[L a) h)

Hinh 5.7 : Bao vé dong so léch co ham
a) Po thi véc to dong thur trong mach bdo vé
b) So do nguyén Ii mot pha cua bao vé

VII. Panh gia bao vé so l1éch doc:

VIIL.1. Tinh chgn lgc:

Theo nguyén tic tac dong, bao vé cé tinh chon loc tuyét doi. Khi trong hé thong dién
c6 dao dong hodc xay ra tinh trang khong dong bg, dong ¢ 2 dau phan tr dugc bao vé ludn
bang nhau va khong 1am cho bao vé tic dong mit chon loc.

VIL.2. Tac dong nhanh:

Do bao vé co tinh chon loc tuyét ddi nén khong yéu cau phai phdi hop vé thoi gian
v6i bdo vé cac phan tir ké. Bao vé co6 thé dugce thuc hién d€ tdac dong khong thoi gian.

VIL.3. Do nhay:

Bao vé c6 dé nhay twong déi cao do dong khai dong c6 thé chon nho hon dong 1am
viéc cua duong day.

VII.4. Tinh dam bao:

So d6 phan role ctia bao vé khong phirc tap 1am va lam viéc khd dam bdo.

Nhuoc diém cha yéu cua bao vé 1a co day dan phu . Khi dit day din phu c6 thé lam
kéo dai thoi gian ngimg hoat dong cta bao vé, hodc bao vé co thé tic dong khong ding
(néu bd phéan kiém tra dit mach th@r khong lam viéc).

Gia thanh ciia bao vé dugc quyét dinh béi gia thanh cta diy dan phu va chi phi lip
dit chung, do vay duong ddy dai gia thanh sé rat cao.

Tir nhitng phan tich trén cho thy chi nén dit bao vé so léch doc cho nhimng dudng
day c6 chiéu dai khong 16n chu yéu 1a trong mang > 110kV khi khong thé ap dung cac bao
vé khac don gian va tin cay hon. Liac 4y nén ding chung cap lam day dan phu cta bao vé,
ddng thoi dé thuc hién diéu khién xa, do luong xa, thong tin lién lac...
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Bao v¢ so 1éch doc dugc ap dung rong rai fié bé0~vé cho may phat, may bién ap,
thanh gop, ... do khong gap phai nhiitng kho khan vé day dan phu.

VIII. Bao v¢ so 1éch ngang c6 hudng:

Nguyén tic tic dong bao vé so 1éch ngang dira vao viée so sanh dong trén 2 dudng
day song song, trong ché d6 1am viéc binh thudng hodc khi ngan mach ngoai cac dong nay
c6 tri s bang nhau va cung hudng, con khi phat sinh hu hong trén mot duong day thi
chung s€ khac nhau.

Bao vé dugc dung cho 2 dudng diy song song ndi vao thanh gop qua may cit riéng.
Khi hu hong trén mot duong ddy, bao vé can phai cit chi duong diy d6 va giit nguyén
duong day khong hu hong lai 1am viée. Mudn vay bao vé phai duoc dit ¢ ca 2 diu duong
day va c6 thém bd phan dinh huéng cong suit dé xac dinh duong day bi hu hong.

So d6  nguyén li 1 pha cua bao vé trén hinh 5.9. Cac may bién dong dat trén 2 duong
day co ty s6 bién dbi n; nhur nhau, cudn thir cua ching ndi voi nhau thé nao dé nhan duoc
hiéu cac dong pha cung tén. Role dong 5RI lam nhi¢m vu cua bg phan khoi dong, role
6RW tac dong 2 phia 1a bd phan dinh hudng cong suat. Khi chiéu dong dién quy uéc nhu
trén hinh 5.9, ta c6 dong dua vao céc role nay 1a Ig = I - It .

Ap dua vao 6RW duoc léy ttr BU ndi vao thanh gop tram. Role 6RW s& tac dong di
cit duong day co6 cong suat ngan mach hudng tir thanh gop vao duong day va khi ¢ ca 2
duong day déu co6 cong suit ngin mach hudng tir thanh gop vao duong day thi 6RW s tac
dong ve phia duong day c6 cong suat 16n hon.

Trong ché d6 1am viéc binh thudng hodc khi ngin mach ngoai, dong I , Iy bang
nhau va trung pha. Dong vao role Ig = Ijr - Ir gén béng 0 (Ir = Ikcs), nhé hon dong khoi
dong Ikpr cua bg phan khoi dong SRI va bao vé s€ khong tac dong.

A 1 L n B
= 3Bl R o e R
- B o L -
1 f I n
IMC ol [Tole T
TV BB A Pt
RL | |o'[RW LRG 7 7 RGJ RW 6| [R1 |5
T T r O LT
—
@ IR Fhu
+ + 2
CI_IL CI—IL . ]
— 5 = | g[RG glrG| |+ ||t
| = IIIT 2 I_II.S 10 Th | [ Th|10" | _:_ I
. K" II WL o
M 481 L [0 4"BI 27MC

Hinh 5.9 : Bao vé so léch ngang co hwong dung cho 2 duwong ddy song song

Khi ngin mach trén duong day I & diém N’ (hinh 5.9), dong I; > I;. V& phia tram A
co IR = IIT Iyt ; con phia tram B ¢6 Iz = 2Iyr. Role SRI & c& 2 phia déu khoi dong. Cong
sudt ngan mach trén duong day I phia A 16n hon trén duong day II; do vay 6’RW khoi
dong vé phia duong day I va bao vé cit may cat 1’MC. V& phia tram B, céng suat ngin
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mach trén dudng day I c6 dau duong (hudng tir thanh gdp vao dudng day), con trén duong
day II - 4m. Do d6 6”RW ciing khdi dong vé phia dudng day I va cit may cat 1”’MC. Nhu
vy bao vé dam bao cit 2 phia ctia dudng day hu hong 1.

Khi ngin mach trén duong day & gan thanh gop (diém N”), dong vao role phia tram
B 14 I ~ 0 va luc dau n6 khong khai dong. Tuy nhién bao vé phia tram A tac dong do dong
vao role kha 16n. Sau khi cat may cat 2°’MC, phan b6 dong trén dudng day c6 thay d6i va
chi dén lic nay bdo v¢ phia tram B moi tac dong cat 2”MC. Hién tuong khoi dong khong
ddng thoi vira néu 1a khong mong mudn vi 1am ting thoi gian loai trir hu hong ra khoi
mang di¢n.

Ngudn thao tac dugc dua vao bao vé qua cac tiép diém phu cua IMC va 2MC. Khi
cat mot may cat thi tiép diém phu ctia n6 m¢ va tach bao v¢ ra. Can thuc hién nhu vay vi 2
1i do sau:

(1 Sau khi cat 1 duong ddy bao vé tré thanh bao vé dong cuc dai khong thoi gian.
Néu khong tach bao vé ra, né c6 thé cit khong dung duong day con lai khi xay ra ngin
mach ngoai.

[ Bao vé co thé cit duong day bi hu hong khong dong thoi. Khi ngin mach tai diém
N”, may cit 2’MC cit trude, sau d6 toan bo dong hu hong s& di dén chd ngin mach qua
duong day 1. Néu khong tach bao vé phia tram A ra, n6 c6 thé cat khong dung 1’MC cua
duong day I khong hu hong.
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