TRUGNG PAI HOC CONG NGHIEP TP HCM KHOA PIEN

Chuong 1 KHAINIEM CO BAN

1.1 NHIEM VU CUA BAO VE .

Trong qud trinh vin hanh hé thdng dién c6 thé xuat hién trinh trang sy c¢d va
ché€ d6 1am viéc khong binh thudng clia cdc phan ti¥. Phian 16n cdc su cO
thuong kém theo hién tugng dong dién ting kha cao va dién dp gidm khd
thap. Cdc thi€t bi c6 dong dién ting cao chay qua bi d6t néng qud mic cho
phép din dén hu héng. Khi dién 4p gidm thap thi cdc hd tiéu thu khong thé
lam viéc binh thudng, tinh &n dinh clia cic mdy phdt 1am viéc song song va
cla toan hé thong bi gidm. Cdc ch€ dd 1am viéc khong binh thudng cling 1am
cho 4p, dong va tin sd l1éch khéi gidi han cho phép va néu d€ kéo dai trinh
trang nay c6 thé xudt hién sy c¢d. C6 thé néi, su c6 lam rdi loan cdc hoat dong
binh thudng clia hé thong dién ndi chung va clia cdc hd tiéu thu dién néi
riéng. Ché€ d6 lam viéc khong binh thudng c6 nguy cd xuit hién sy ¢d lam
gidm tudi tho clia cdc mdy méc thiéc bi.

Muén duy tri hoat dong binh thudng clia hé thong va ctlia cdc hd tiéu thu dién
thi khi xua't hién sy ¢& can phat hién cing nhanh cang t6t chd su cd dé cach ly
n6 khdéi phan tif khong bi hu hdng, ¢6 nhu vdy phin tf con lai méi duy tri dugc
hoat dong binh thudng, ddng thdi gidm mic d6 hu hdng cla sy c¢d. Nhu vay
chi c6 céc thiét bi tw dong bdo vé mdi c6 thé thuc hién tot dudc cic yéu ciu
néu trén. C4c thi€t bi ndy hgp thanh hé thdng bdo vé. Cdc mang dién hién dai
khong thé 1am viéc thi€u cdc hé thdng bdo vé, vi n6 theo ddi lién tuc trinh
trang 1am viéc clia tit cd cdc phan tif trong hé thdng dién.

& Khi xud't hién sy cd, bido vé& phdt hién va cho tin hiéu khi cit cdc phan ti hu
hdng thdng qua cdc may cit dién (MC).

&Khi xuét hién ch€ d6 lam viéc khong binh thudng, bdo vé sé& phat hién va
tuy thudc theo yéu ciu cé thé tic dong d€ khoi phuc ché dé 1am viéc binh
thudng hodc bdo tin hi€u cho nhan vién tryc.

Hé théng bdo vé 1a t6 hgp cla cdc phan ti¥ cd bdn 1a céc role, nén con dugc
goi la bdo vé rdle.

1.2 CAC YEU CAU CO BAN POI VGI HE THONG BAO VE.

1.2.1 C4c yéu cau ddi véi chong ngin mach.

a) Tinh chon loc.

Kha niing ctia bdo vé chi cit phin ti bi sy c6 khi sy ¢ x4y ra dudc goi 1a tinh
chon loc. P6i véi vi du hinh 1.1, yéu cau nay dudc thuc hi€n nhu sau: Khi
ngin mach (NM) tai di€ém N, mdy cidt 3(MC; ) 1a mdy cit & gan chd su cd
nhit dugc cit ra, nhd vay cdc phu tdi khdng ndi vao dudng day hu hdng vin
dugc nhan dién. Khi ngin mach tai di€ém N, dudng day su c¢d II dudc cit ra tir
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hai phia nhd MC; va MC,, con dudng diy I vin lam viéc, vi vay toan bod céc
ho tiéu thu vin nhin dudc dién. Yéu cau tic dong chon loc 12 yéu ciu co bin
nha't d€ ddm bdo cung cip dién an toan cho cic hd tiéu thu dién. Néu bdo vé
tdc dong khong chon loc thi sy ¢d ¢ thé lan rong.

Hinh 1.1 Cit chon loc phan ti bi hu hdng khi NM trong mang dién

b) Tdac dong nhanh.
Tinh tdc dong nhanh clia bdo vé 12 yéu cAu quan trong khi ¢6 ngin mach bén
trong cda thi€t bi. Bdo vé tdc dong cang nhanh thi:
& Ddm bio tinh n dinh 1am viéc song song clia cic mdy phat trong hé thdng,
lam gidm 4nh hudng cla dién 4p thap 1én cdc phu tii.
& Gidm tdc hai dong ngdn mach t6i cdc thiét bi.
& Gidm xdc sudt din d€n hu hdng ning hon.
& Ning cao hiéu qud thi€t bi ty d6ng lai.
Thoi gian cit hu hdng t bao gdm thdi gian tdc dong clda bdo vé (t,, ) va thdi
gian cit clia mdy cit (tye ), tme 12 hiing s6 clia mdy cit.

=ty + tc
D6i véi cdc hé thong dién hién dai, thdi gian cit NM 16n nhit cho phép theo
yéu cdu ddm bio tinh &n dinh 1 rdt nhd. Vi du d6i véi dudng day tai dién
300 =+ 500 kV, can phdi cit sy cd trong vong 0.1 + 0.12 gidy (s) sau khi NM
xuit hién, con trong mang tir 110 + 220 kV thi trong vong 0.15+ 0.3s. Mudn
gidm thdi gian cit NM cin gidm thdi gian tdc dong clia bdo vé va thdi gian
cit clia mdy cit. Hién nay dung phd bi€n cic MC ¢6 ty = 0.15 + 0.06 s. N&u
can cit NM vé6i thdi gian t = 0.12 s biing MC ¢6 ty,. = 0.08 s thi thdi gian tdc
déng cua bdo vé khong dugc vuot qud 0.04s (2 chu ky cla séng dong dién c6
tan s6 50Hz). Bdo vé c6 tidc dong dudi 0.1s duge x&p vao loai tic dong nhanh.
Loai bdo vé tdc dong nhanh hién dai c6 t,, = 0.01 + 0.04s.
& Viéc ché tao bdo vé vira c¢6 tdc dong nhanh, vira ¢ tinh chon loc 13 van dé
rit khé. Cdc bdo vé nay phic tap va dit tién. P& don gidn, c6 thé thyc hién
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cit nhanh NM khong chon loc, sau d6 ding thi€t bi tv déng lai phan bi cit
khong chon loc.
c) bo nhay.
Trén hinh 1.1 ta thd'y mdi bdo vé cin tdc dong khi su' ¢d x4y ra trong viing bdo
vé clia minh (d€ bdo ddm thi vira c6 bdo vé chinh va vira ¢6 bdo vé du trif tai
chd). Vi du bdo vé 1 va 2 cin tdc dong khi NM x4y ra trong doan DE. Ngoai
ra bdo vé 1 va 2 con can tdc dong khi sy c6 x4y ra trong doan BC clia bao vé
3 (bdo vé 1 va 2 goi 1a bdo vé duy trit cho bdo vé 3). Piéu nay can thiét dé du
phong trudng hdgp NM trén doan BC ma BV3 hodc MC; khong lam viéc. Tdc
dong clia BV d6i vdi doan k€ ti€p dude goi 1a du phong xa. Mdi bdo vé cin
tdc dong khong chi véi trudng hgp NM truc ti€p ma cd khi NM qua dién trd
trung gian clia hd quang dién. Ngoai ra né con tic dong khi NM x4y ra trong
lic hé thong 1am viéc & ch& dd cuc ti€u (& ch€ dd nay, mot s ngudn duge cit
ra va do d6 dong NM c6 gia tri nhd).
Do nhay ciia bdo vé thudng dugc ddanh gid bing hé s6 nhay k. P6i vdi bdo
vé cuc dai tdc dong, dai lugng theo doi ting khi ¢6 su ¢ hu hdng (vi du qud
dong di€n) thi k,;, dudc xdc dinh:

1

_ ~ Nmin

knh Ikdbv
VGi Iymin — dong NM nhd nha't; Ig,, — gid tri dong nhd nhat ma BV c6 thé tic
dong.
D3&i vdi bdo vé cuc ti€u tdc dong khi dai lugng theo dbi gidm khi hu hdng (vi
du dién 4p cuc ti€u) hé so k,, dudc xdc dinh ngudc lai bing tri sd dién ap khdi
dong chia cho dién dp du con lai 16n nha't khi hu héng.
B4o vé can c6 dd nhay sao cho né tic dong chic chin khi NM qua dién trd hod
quang & cudi viing dudc giao bdo vé trong ch€ do cyc tiu clia hé thong.
d) B9 tin cdy.
Do tin cdy thé hién yéu ciu bdo vé phai tic dong chic chin khi NM x4y ra
trong vung dudc giao bdo vé va khong dugc tdc dong doi véi cdc ché dd ma
né khdng c6 nhiém vu tic dong. Pay 1a yéu ciu rdt quan trong. Mot bio vé
nao dé hoic khong tic dong hoic tic ddong nhidm rit cé thé din dén hau qui
12 s6 phu tdi bi mat dién nhiéu hon hodc 1am cho su ¢ lan tran. Vi du khi NM
tai diém N, trén hinh 1.1 ma bio vé khong tdc dong cdt MC, va MC, dudc thi
cdc bdo vé du phong xa cit ngudn II MC,4, MCs va tram B nhu vy bdo vé
khong tin cdy, 1am ma't dién nhiéu gay thiét hai cho kinh t&.
& P& bido vé c6 do tin cdy cao cAn ding so d6 don gidn, gidm s6 rdle va ti€p
xtic, cAu tao don gidn, ch€ @6 lip rap ddm bio chat lugng, ddng thdi ki€m tra
thudng xuyén trong qud trinh van hanh.
1.2.2 Yéu cau ddi véi ciac bio vé chong cac ché do lam viéc khong binh
thuong.
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Tuong tu bdo vé chdng NM, cdc bdo vé nay cling can tdc dong chon loc, nhay
va tin cdy. Yéu cdu tdc dong nhanh khong dé ra. Thdi gian tic dong clia bdo
vé loai nay ciing dugc xdc dinh theo tinh ch4t va hdu qué cta ch& do lam viéc
khong binh thudng. Thong thudng cdc ché dd nay xdy ra choc 14t va tu tiéu
tdn, vi du nhu hién tugng qué tdi ngdn han khi khdi dong dong cd khong dong
bo. Trudng hdp ndy néu cit ngay sé& 1am phu tdi mit dién. Trong nhiéu trudng
hop, nhan vién van hanh c¢6 nhiém vu loai trit ch€ d6 khdng binh thudng va
nhu vay chi can yéu cau bdo vé bdo tin hiéu.

1.3 CAC BO PHAN CUA HE THONG BAO VE .
Trong trudng hop tdng quét, s6 dd bdo vé gdm hai phan chinh : phan do ludng
va phan 16gic (hinh 1.2).
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Hinh 1.2 So dé téng qudt ciia hé thong bdo vé mét phdn tit hé thong dién

- Phin do ludng(PPL) lién tuc thu nhp tin tifc v€ tinh trang ctia phan ti
dugc bdo vé, ghi nhan sy xud't hién sy ¢d va tinh trang 1am viéc khong
binh thudng dong thdi truyén tin hiéu d&€n phan 16gic. PPL nhin nhitng
thong tin clia ddi tugng dude bido vé qua cdc bd bi€n ddi do ludng so
cAp mdy bi€n dong (BI)va cdc mdy bi€n dién 4p (BU).

- Phin 16gic ti€p nhdn tin hiéu tir PPL. N&u gid tri, thi tv va tong hop
cdc tin hi€éu phu hgp v6i chuong trinh dinh tru6c né s€ phdt tin hiéu
diéu khién cin thi€c (cit MC hoic bdo tin hiéu ) qua bd phan thuc hién

1.3.1 Po ludng sc cap .

M4y bién dong (BI), may bién dién 4p (BU) dung dé:

- Gidm dong dién va dién 4p cda ddi tugng bio vé dén gia tri thap di dé
hé thong bdo vé lam viéc an toan (déng thit cAp BI dinh mirc 12 5A hoic
1A, 4p thit c&p BU dinh mic 1a 100V hodc 120V).

- Céchly bdo vé véi doi tugng dude bio vé .
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- Cho phép cling dong va 4p chudn thich tng vdi hé thdng bdo vé .

Téng trd thit cip clia BI rat thip , ngudc lai tdng trd ctia BU rat cao. Loi
ctia BI c6 thé€ ché tao bing thép hay khe hd khong khi, BI c6 16i thép c6
cong suit ra 16n nhung cé nhiéu sai s& cd trong ché dd lam viéc binh
thudng hay qud do. BI c6 16i khong khi c¢6 cOng suit ra thap thudng khong
dt cho role, vi mach. Ching c6 dic tinh lam viéc tuyé&n tinh va khong c6
sai sO trong ch&€ do qua do.

Tiéu chuidn chon ti s& BI 1a theo dong dién tdi cuc dai. Cdc ddi tugng bio
vé c6 dién th€ cao, c6 thé st dung BU qua bd chia dién th& bing tu dién,
dé dién th€ BU chi bing 10% dién th& hé thong (hinh 1.3).

Uh(

Ur =(Up.C)/(C+Cy).
Uy, —dién th€ hé thong.
- C,,C, —dién dung cia

—c
. bo phan thé.
L; — khang trd.
Ur — dién thé thit cAp
cua BU.

Hinh 1.3 Mach phin thé€ bing tu dién

MAY BIEN DONG DIEN (ky hiéu BI, TI,CT).

Ti s6 bi€n ddi dong dién clia BI theo ly thuy&t 1a nghich vé6i s6 vong cudn

s cAp va thit cAp ctia BL. Nhung thuc t&€ dong thit cAp dudgc xdc dinh bing :

N

Trong d6 : I, Is, I, lan lugt 12 dong dién th¢ cdp, dong dién so cip va

dong dién tir hod. N; : hé s6 bi€n ddi dong dién .
Dong tir hod ti 1& véi tdng trd cda mach thif cap, vi th€ sai sd ctia BI 1 1& véi
tdng tr§ thit cAp (phu tdi cia BI). Cdc BI c6 thé ddm bido dugc do chinh xdc
khi chiing 1am viéc & tinh trang gin véi tinh trang ndi tit phia thi cAp BI,
nghia 12 phu tdi thit cAp BI bé thi lic d6 dong tir hod (I, ) bé. Vi du, khi phu
tdi 30VA va dong dién dinh mitc 5A, ta c6 dién thé€ thit cAp U = 6V. Khi dién
trd ctia phu tai thay ddi trong mot pham vi gidi han, dong dién thit cap Iy thuc
t€ hdu nhu khong bi€n ddi vi I, rat bé so v6i dong dién so cdp Is . Vi thé phu
tdi ciia BI luén luén néi tiép, khdc vdi phu tdi ciia BU luén luén ghép song
song. NOi tdt thit cdp la truong hop lam viéc binh thuong ciia BI. Khéng cho
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phép mdy bién dong lam viéc & tinh trang hé mach thit cdp khi dong dién so
cdp & dinh muic. Dic biét khi ngdn mach, dong sd cAp rat 16n, sic dién dong
phia thi cdp (n€u hd mach) c6 th€ dat d&€n hang chuc KV. Ciing cin chi y
ring néu dién tr§ clia phu tdi & mach thi cip 16n ciing c6 thé giy ra qua dién
4p nguy hi€ém. P§ chinh xdc ciia BI dudc tinh biing ty s6:
% sai sf)’:(u)*loo

IS
D61 véi mot s6 loai rale dd chinh xdc ctia bi€n dong tr 10% dén 15% khi NM
c6 thé chap nhin dugc, vi du role dong dién c6 thdi gian. Con nhitng role
khac nhu khodng cédch, so 1éch yéu cdu dd chinh x4dc ciia bi€n dong cao hon 1a
tif 2% dén 3%. Trong trudng hop tdng quét c6 thé ding d6 chinh xdc 1a 5%.
Sai s cho phép vé géc pha 1a § < 7°.
1 .Cdch xdc dinh phu tdi ciia BI trong so dé bdo vé.
Trong s dd BV phu tdi ctia BI bao gdm dién trd clia cdc role, diy ndi phu va
dién trg ti€p xic. Gid tri tinh todn clia phu tai BI x4c dinh nhu sau:

D6i v6i dong dién thit cAp da cho, dién dp dau ra & cudn thit cAp clia BI phu
thudc vao sd @6 ndi giita BI va phan do ludng, dang NM va su phdi hdp cic
pha hu hdng.

Trong mot s trudng hgp d€ gidm phu tdi cia BI, ngudi ta gidm Uy biing cdch
ndi ti€p hai (hay ddi khi 1a ba hoic 1a bon) may bi€n dong c6 hé s& bi€n d6i
gidng nhau(nhu hinh 1.4).

Hinh 1.4 N6i

ti€p hai mdy (19

bi€n dong

Lic do:
.U,
Z ==L=05Z,+2Z,)

pt
IT

Vvdi Zg — tdng trd cla role; Zgq — tong trd clia diy dan.

2 .Cdch ddnh ddu cudn day.
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e
Hinh 1.5 Céch s, I
ddnh diu cédc diu -
cudn day BI B Ty
T,
Szr

Trong cdc s6 dd bdo vé can phdi ndi ding diu cdc cudn diy ctia BI va phin
do ludng ctia BV, vi thé cin phdi biét cach ddnh diu cdc cudn diy so cAp va
thit c4p cia BIL.

Céc dau cla cudn so cap ching ta ddnh ddu S, va S,.

Céc didu cda cudn thit cap ta ddnh ddu T, va T,.

Xdc dinh dau diy theo quy tic sau: chon ddu day S, clia cudn so cip tuy y,
dau con lai cia cudn s cap 1a S,. PAu T, clia cudn thit cdp dugc xdc dinh
theo dau S, clia cudn sd cip v6i qui u6c 12 khi gid tri tic thdi clia dong dién so
cip Is di tit dAu S, d&€n S, dong dién thit cap Iy sé di tit T, dén T,. O céc ddu S,
va T, d6i khi ngudi ta dinh dau biing ngdi sao (¥). Néu chon dau diy theo qui
wdc vira néu thi hiu nhu 1 dong dién di thing tir mach sd cAp qua role khong
bi d6i chiéu. Vi th€ trén cdc ban vé thudng ngudi ta khong ddnh diu ngoai
cdc doan day ma chi hi€u ngdm ring cdc ddu cing tén S; va T, nim canh
nhau. D61 véi BI 16i thép, dic tinh bdo hoa tif ctia n6 rat quan trong. Khi dong
dién NM 16n 1am 15i thép bdo hoa, diéu ndy sé giy dnh hudng nhiéu hay it
dén cdc bdo vé, mitc d6 dnh hudng tuy thudc viao nguyén tic bdo vé, ching
han khong 4nh huéng nhiéu dén bio vé mdt tin hiéu dau vao nhu bido vé dong
dién. Mitc do chinh x4c clia BI 4nh hudng ri't 16n d&€n so dd bdo vé so 1éch vi
can so sanh su khdc nhau gitta cac dong dién. Sy bao hoa cia BI c6 thé dugdc
tinh phdng dodn bing ba phudng phdp sau:

- Phuong phdp dudng cong tit hod hay con goi dudng cong bao hoa.

- Phuong phédp cong thic.

- Phuong phdp m6 phdng trén mdy vi tinh.

(Cdc phuong phdp trén dudc trinh bay rd trong gido trinh bao vé rdle va tu
dong hod cua tic gid Ts Nguyén Hoang Viét.)

3 .B¢ bién doi dong dién quang.

Pé€ khic phuc hién tugng bdo hoa cta 15i thép BI, ta c6 thé diing bd bi€n d6i
dong dién quang. Nguyén tic 1am viéc clia cdc bd bi€n ddi nay 1a do ludng
viing tir trudng 1an cin clia diy din mang dong dién. Uu diém clia phuong
phdp nay la:
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- Khodng lam viéc clia bd phan quang 16n hon nhiéu so véi loai BI dién tir.

- Bo bi€n ddi quang gon nhe.

Khuyét diém: Loai ndy 1a tin hiéu dau ra nhdé khodng vai microwatt so v6i vai
watt clia loai ¢8 dién. Phan ciing ctia bo bi€n d6i dong dién quang ngay cang
phat tri€n va c6 5 dang khdc nhau nhu sau:

- Loai 1: BI c6 dién k&t hdp véi bod bién ddi dién - quang.

- Loai 2: dung mach tif quang ddy din k&t hdp va do tir trudng bén trong 16i
thép qua khe hd khong khi.

- Loai 3: ding dudng di dnh sdng bén trong khdi vt li€u quang bao boc day
dan dién.

- Loai 4: ding mot ddy quang quan quanh day dan.

- Loai 5: do tir trudng & tai mot diém gan day din.

. 'N‘ t\
bién dong ot cam quang cam quang cam quang
cam quang
déy dén dudn /
anh ségg day dan
& i cap quang vao ra vaora vaora
d?gnb.'%'lj;’fé vao ra cap quang cap quang cap quang

| cép quang

1) 2) 3) 4) 5)

Hinh 1.6 Céc loai bo bi&n d6i dong dién quang

MAY BIEN DIEN AP( k¥ hiéu BU, TU, PT).

M4y bién dién 4p dugc ché tao chuin hod hon mdy bién dong dién. Pién thé
thit cap giita cdc pha thudng 1a 100V (115V). Thudng c6 2 loai la tir va dién
dung( dung tu phan th€). Khi dién th& hé thdng 16n 500 kV mdy bi€n 4p dién
dung dudc dung.

BU khédc véi mdy bi€m dp dién luc & chd 1am ngudi, c6 ddy din va dod yéu
cau lam viéc chinh x4c. Tri s6 sai cia BU dugc dinh theo hé s6:

N,U, -U

% sai SO = S %100

S
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vdi: Ny — 13 hé s6 bi€n ddi dién dp; Ur, Us : 1an luot 1a dién dp thd va so cap.

Sai s6 12 mot phan do dién thé so cAp tao dong dién tir hod va mot phin do tai

phia tht cdp. P€ dung cho bdo vé, BU dudc ché tao thudng 1a ba pha cé 16i

tru. Mdi pha c6 2 cudn thi cAp, mdt cudn ndi sao d€ cho dién thé ba pha cin

thi€t cho bdo vé va cudn con lai ndi ti€p thanh tam gidc hd ding d€ loc thanh
Us

9 9 Ug
B

o
>
(@]

{
=
]

Uy N

Hinh 1.7 M4y bién dién 4p

phin thit tv khong (H.1.7a). BU mot pha ciing dugc diing nhitng néi khong cin
dién 4p tht tu khong, lic d6 chi can dién 4p mot pha ndi theo ki€u tam gidc
thi€u (H.1.7b).

So dé néi BI, BU vdi phdn do luong ciia mach bdo vé.

Phan do ludng clia mach bdo vé nhin thdng tin clia d6i tugng bdo vé tir cudn
diy thit cAp cia BI, BU. Trang thdi, ch€ d6 diy dud clia ddi tugng bio vé dugc
x4c dinh biing dong va 4p ba pha tai chd dit bdo vé. Trong vai trudng hop, dé
cho b3o vé tdc dong chi ciAn dong hai pha hay chi cin dong dién 4p giita cdc
pha (dién 4p day), trong trudng hgp nhu thé€ chi can dit BI & hai pha va hai
bi€n 4p mot pha.

Thanh phan thit ty khong c6 thé nhan dugce bing cach ndi thich hop giita cdc
cudn diy thit cdp BI va BU. Thanh phin nay ciing c¢6 thé nhin dugc qua bd
loc clia cdc thanh phin thit ty tif phdn do ludng cia bdo vé.

Dai véi bdo vé dugce thuc hién bing bdn din, vi mach, cdc thanh phan thit ty
clia dong so cAp dugc tao bing phan do ludng clia bdo vé, sau khi phan nay
nhin dugc Uy, Ip tr BU, BL. Van dé k€ ti€p dudgc dit ra 1a cin ding thém
nhitng BI, BU, b phan th&, phan dong trung gian d€ chuyén dong va 4p dinh
mtc tir BI, BU (5A hay 1A va 100V) xudng dong va dp thich hgp cho phan do
ludng va bdn din hay vi mach.

DP6i v6i bdo vé thuc hién bing vi xit 1y, cdc thanh phin va hoa tin c6 thé
nhan dudc bing cdch tinh todn khi da bi€t dong va 4p pha.

Mdy bién dong thit tw khong (Bl).

Trong mang dién c6 trung tinh khong ndi dat, thudng dong cham dit rit bé,
né&u ding bd loc 3 BI s& khong dd @6 nhay d€ BV tdc dong, dong khdi dong so
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cip ctia BV nay khong nhd hon 20 d€n 25A, trong trudng hdp nay dung Bl c6
dd nhay cao hon.

Uu diém chinh ctia Bl 1a I, (dong khong cin bing)rdt bé va c6 khid ning
chon s& vong cudn thit cip tuy diéu kién bdo ddm cho d6 nhay 16n nhit ma
khong bi gidi han bdi phu tdi. Nhd vy Bl ¢6 khd ning lam cho BV tdc dong
véi dong so cAp 3 dé€n 5 A.

DL

a) b)
Hinh 1.8 Mdy bi€n dong thit tw khong Bl

Né&u dung Bl két hgp véi role c6 dd nhay cao c6 thé tao nén BV tic dong véi
dong so cAp 1 dén 2A. Trén hinh 1.8a gidi thiéu ciu tao clia Bl khung tir (1)
gdm cdc 12 thép bi€n 4p c6 dang hinh vanh khiin hoic chif nhat 6m 14y ci ba
pha ctia dudng ddy dugc BV, cdc diy dian pha A, B, C chui qua 16 ctia BI, con
cudn thit cap (2) thi quan trén khung tir. Cdc dong I, I, I, tao trong khung tir
céc tir thdng tuong ¥ng 04, O, Oc. T thdng tdng clia cudn sd cap:
Os = Qa + ¢p + Oc

Né&u ¢y # 0 : trong cudn thit cAp cé sitc dién dong e, tao nén dong trong DL.
Gid tri tir thong va dong tao ra c6 lién hé qua ¢ = ®I/R = KI. Khi cdc ddy din
cdc pha c6 vi tri nhu nhau d6i véi khung tir va cudn thit cp, cé thé coi hé s6 k
ctia cdac pha nhu nhau, khi d6:

Or=0p+0p+ 0=k ([, +1,+1.)
Vi tdng cdc dong I, +1,+1. =3I, nén c6 thé néila tir thong téng tao nén bdi
dong sd cap clia Bl ti 1& vdi thanh phan thit ty khong ¢y = k31,
T thong tong 0y va cdc dai lugng ma né tao nén 13 SPP thit cip e, va dong
thit cdp Ig chi c6 thé c6 khi téng dong cdc pha khic khong, hay néi cdch khdc
khi ma trong cdc dong pha di qua Bl c¢6 chita thanh phan thit ty khong.
Trong thuc t&€ vi tri cdc diy din pha d6i vdi cudn thit khong nhu nhau. Hé s6
hd cdm cdc pha doi véi cudn thit cAp k ¢6 gid tri khdc nhau, vi vy ngay cd khi
dong so cAp hoan toan cin bing, tir thong tdng vin khic khong. Pé la tir
thong khéng can bdang tao nén trong cudn thit cp SPD va dong khong cdn
bdang. Dong khong cin bing trong B, nhd hon rat nhiéu so véi bd loc diing
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3BI. Trong BI, thuc hién cOng tir thong cdc dong Iy, chi phu thuéc vao mic do
khong d6i xitng cda vi tri dong so cip cac pha. D€ bdo vé dudng diy, dong co
dién, hién nay ngudi ta ché tao B, loai cdp. Khi ciAn thi€t BV dudng day trén
khong ngudi ta lam thém doan cdp va diat Bl trén doan d6. Khi ¢6 dong I,
chay tr§ vé trong v4 cdp clia dudng diy khong su ¢cd ma c6 dit Bl,, BV dudng
day c6 thé tic dong sai. Kinh nghiém van hanh cho biét 1a theo v4 cdp bing
thép hay bing chi c¢6 thé c6 dong I, chay vong qua dat. Cac dong nay xuit
hién khi cham dat gan chd dit cdp. Dong I, chay theo vé cdp cia dudng diy
khong hu hdng chay qua Bl va do d6 BV tdc dong sai. P& loai trir diéu néu
trén, triét tiéu dnh hudng cda dong dé nhu sau: vé doan cép tir phéu cho dén
Bl, dit cdch dién v6i dit, day ndi dat ndi phéu cap ludn qua 16 Bl, (H1.8b).
Nho vay khi ¢6 I, chay theo vé cdp, Dong nay qua diy ndi dat chay ngugc trd
vé. Tir thong trong khung ctia Bl do dong chay trong vé va dong ndi dat triét
tiéu nhau, nén bing khong. Khung tir ciia B, cling can phdi dit cdch dién d6i
vGi v cap.

b. So dé néi BU vdi phan do luong ciia BV

S6 @6 cd bdn ndi cudn diy cdc BU 1a ndi hinh sao, tam gidc, loc 4p thit tu
khong.

- SO @b hinh sao (c6 thé diung 3 BU mdt pha hay BU ba pha).

So dd ba MBA thudng dung cho mang tir 35KV tré 1én. BU ba pha 5 tru
thudng dung cho mang dudi 15KV, khi cing mot lic can 14y dién dp thi tu
khong.

Trong sd dd nay cudn diy so cAp BU dudc ndi hinh sao, trung tinh noi dat. Bo
phin do ludng cda bido vé cé thé nhin dién 4p ddy (H.1.9a), dién dp pha
(H.1.9b) ciing c6 thé nhan 4p pha v6i trung tinh gid (H.1.9c), gidn dd vécto
cho ¢ (H1.10).

i FEEn FIGIE  FEIE

U,
Hinh 1.10 Pién ap pha cda
hé théng c6 trung tinh gid

a) =3 b)

Hinh 1.9 S¢ @b hinh sao

Trong trudng hdp c, khi tdng trd cla cdc PL bing nhau thi:

GIAO TRINH BAO VE RO LE VA TU PONG HOA TRONG HTP Trang 11




TRUGNG PAI HOC CONG NGHIEP TP HCM KHOA PIEN

Né&u trung tinh clia so cAp BU khdng ndi dit thi dién 4p trong so @6 Hinh 1.9b

s& nhu trong trudng hgp ¢ ma trung tinh s cap ¢ ndi dat.

_So d6 tam gidc khuyét.
So d6 dugc thyc hién bing hai dién 4p day (hinh 1.11). B6 phan do ludng
clia BV c6 thé ndi d€ nhan dién 4p day va dién 4p pha c6 trung tinh gia.
So dd nay dudc diing khi khong cAn nhin dién thé pha véi dat.

ABC
YN L LYY Y I

Hinh 1.11 So db tam gidc khuyét (so dd ndi hinh chit V)

Bo loc 4p thit tv khong: d€ nhin thanh phin dién 4p thi tu khong thudng
dung ba BU mot pha, hay ba pha nim tru. Cudn so cAp ndi hinh sao, trung tinh
ndi dat, cudn thi cAp ndi tam gidc hd, d€ ndi bo phan PL vao(hinh 12a).

May
phat
Hinh 1.12S6d6 n6i BU  , 5¢
nhin dp thtt ty khong
[ ‘

bién dp nhin duge & PL la:
U,+U,+U. 3U,
KU B KU .
bién dp nhan dugc ty 1€ vdi dién dp thi ty khdng nén so do nay dudc goi la
bo loc 4p thit ty khong.

U,=U,+U,+U, ~
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Pién 4p thit ty khong con c6 thé nhan tif trung tinh clia hé théng. Vi du trung
tinh mdy phat (Hinh 1.12b) ndi dit qua mdt mdy bi€n 4p mot pha. Khi c6
cham dit mdt pha, trung tinh ¢6 dong I, va do dé thit cAp BU xud't hién thit ty
khong. P& cung cip dp thit tw khong cho cédc role dudgc ciu tao bing ban din
hay vi mach, ngudi ta c6 thé nhan 4p thi ty khong qua trung gian cic bo loc

A BC

S ,
7,

| pL

=

b) 0)

Hinh 1.13 B9 loc thit cAp 4p thit tw khong

thit cAp ndi vao dién 4p pha clia cudn thit cAp BU (hinh 1.13). B9 loc dung
dién trd (Hinh 1.13a) BU trung gian tam gidc hd (Hinh 1.13b)hay tu dién.

1.3.2 Phan logic ctia bao vé

Phan logic nhin tin hiéu phidn 4nh tinh trang cla d6i tugng BV tir phan do
ludng. Phan logic c6 thé 13 t8 hgp clia cdc rdle trung gian (role dién co, bdn
din..) hay mach logic tin hiéu (0 — 1), role thdi gian, phin ti diéu khié€n mdy
cit. Phan nay hoat dong theo chuong trinh da dinh sin di diéu khién mdy cit.

Nhu trén di khdo sit phan do ludng da dién ra so sanh cdc dai lugng do ludng
vdi nhau hay vdi dai lugng chudn. Trudng hdp tdng quit c6 thé biu dién
phin do luwdng bing n him s§ chic ning c6 dang:

| 1khiA, < B,
(A..B.)=
A BD= ki >B,

tI'OIlg do: Ai = f] (UR, IR...), BJ = fz (UR, IR)
D3&i v6i phan logic c6 thé biéu dién bing ham:

1
=]
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Ham s6 L lién hé cdc phin ti logic chudn, phin t& thdi gian, tin hiéu. Trang
thdi cda L phu thudc vao phﬁn do ludng. P& thuc hién chuong trinh lam viéc
clia phan logic c6 thé diing ti€p di€m cilia cdc role trung gian hay phan ti logic
cd ban.

Véi ba todn tif logic c¢d ban OR (y = x; + X, + X3), AND (y = x; . X, . X3) va NO
(y = x) va cdc phan t thdi gian, bdo tin hiéu ta c6 thé thuc hién phan logic
ciia bat ky mach BV nao.

Hinh 1.14 gidi thiéu cdc todn tif logic cd ban thyc hién bing ti€p diém role va
ky hiéu.

Trong s6 mach BV, phan logic ¢ thém phim t CAM (khod) hay cin tin hiéu
thdi gian cuing phin ti giit ( NHO). Ky hiéu va cdch thyc hién cho & Hinh
1.15.

Céch lam viéc cia mach ty gitt nhu sau: khi x; = 1 (cudn x; c6 dié€n) thi y=1 (y
c6 dién do dong di qua ti€p di€m x; va ti€p diém déng x, ). Trang thdi y=1
van dudc ti€p tuc giit ( mic du x; tré vé 0) nhd ti€p di€m y va y tr§ vé khong
khi X, h§ ra, nghia 12 x,=1. Trong thyc t€ c¢é nhitng s6 d6 mach BV phiic tap.
D€ c6 thé don gidn hod mach logic, tuy theo cong cu ché tao BV ngudi ta c6

X1
X1 4 [ ¥ X1 Y
o 3 T o
X3—¢ X &
[ — Y

_/

X1 — > — — —_—
J N R R T e | L Rty B
e {1

(-

X

_>a) b) 0) a) b)

Hinh 1.14 Nhitng todn t logic cd ban Hinh 1.15 a) Mach khod x 1, x2
a) y=x1+x2+x3; b) y=x1.x2.x3; c) y=x b) Mach tu gitt y=(x1+y) x 2

thé ding cdc quy luit bi€n ddi dai s6 logic co ban.

1.3.3 Mach thyc hién diéu khién may cit.

Hé thdng mach diéu khién may cit phii ddm bdo lam viéc tin cAy. Hinh 1.16
gi6i thiéu so dd khdi dang hé thong diéu khién thudng dudc ding trong hé
thong BV.

- Dang 1: Hé thong hai role nhan dién tir 1 ngudn thao tic mot chiéu va céc
mdy bi€n dién.

- Dang 2: dugc 1am tin ciy hon biing cidch dung hai bd bi€n dién riéng biét
cung c4p cho hai role.

GIAO TRINH BAO VE RO LE VA TU PONG HOA TRONG HTP Trang 14




TRUGNG PAI HOC CONG NGHIEP TP HCM KHOA PIEN

- Dang 3: dung mdy cit c¢6 hai cudn cit, mdi role dua tin hiéu d€n mdt cudn
cit riéng biét.

- Dang 4: hai hé thong BV riéng biét diéu khién mot may cit.

Nhan xét: dang 2 dugc tin cdy hon vi ¢6 2 bd bi€n dién riéng biét cung cip
cho 2 role. Dang 4 12 dang dit tién nhat va tin cdy nhat vi c6 hai hé thong BV
riéng biét diéu khi€n mot mdy cit.

D"D t“%ﬂ?w“f%ﬂ?w' ua i

() (=] = (=]

1) 2) 3) 4)

Hinh 1.16:So db khdi hé thong diéu khién may cit tiéu biu

1.3.4 C4c ngudn thao tic.

Dong dién thao tdic dung d€ cung cip cho cic role trung gian, thdi gian, tin
hiéu, phin cuc cdc linh kién dién t&, dong cit diéu khién cdc mdy cit dién va
mot s& muc dich khéc.

Ngudn dong dién thao tdc can phdi dm bdo cho BV 1am viéc mdt cich chic
chidn trong trudng hop NM, khi ma dién 4p chd hu hdng cé thé gidm dén
khong. Vi viy cdc mdy bi€n 4p tu diing va cdc may bién dién 4p khong thé 1a
ngudn cung cip duy nhat cho BV dugc.

Hién nay thudng ding cdc ngudn thao tdc mot chiéu do accu cung cip va
ngudn xoay chiéu do may bi€n dong, bi€n 4p mang dién 4p thap cung cap.

a) Nguon thao tdc mot chiéu

Accu dién 4p 110 + 220 V, § céc tram bi€n 4p nhd thi accu dién 4p 24 + 48 V
dudc dung 1am nguén mot chiéu. Accu ddm bdo cung c4p ning lugng dién can
thi€t cho cdc mach thao tic & thdi di€ém bat ky, khong phu thudc vao trang
thdi clia mang dugc BV, vi vdy né 12 ngudn cung cip bdo ddm nhat. Tuy
nhién ngudn accu dit hon nhiéu so v6i cdc ngudn thao tic khic, né doi héi
thi€t bi nap, phong riéng va sy bdo tri thudng xuyén.

b) Nguon thao tdc xoay chiéu.

DP6i véi BV chong NM, mdy bi€n dong 1a ngudn cung cip rit ddm bio cho
cdc mach thao tdc. Khi c6 NM dong va 4p & ddu cyc clia mdy bi€n dong ting
1én ddm bio cung cAp ning lugng cin thi€t cho cdc mach thao tidc. Tuy nhién
ddi v6i cdc sy c6 va ch€ do khong binh thudng ma dong qua phin tk BV
khong ting 1én thi mdy bi€n dong khong ddm bdo cong sui't cin thiét.
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M4y bi€n dién 4p va mdy bi€n dp tu ding khong thé ding d€ cung cdp cho
mach thao tdc ciia BV chdng NM khi 4p clia mang dién gidm. Nhung doi véi
cdc sy ¢d va ché€ dd khong binh thudng 4p khong gidm nhiéu thi ching cé thé
lam viéc tot.

Tu nap sin. Thong thudng tu dugc nap dién sin tir mang trong ché do binh
thudng. Khi 4p cla tram bi mat, ning lugng trong tu vin dugc duy tri, vi vy
tu nap sin dudc diing d€ cung cip ning lugng cho cic BV va thiét bi tu dong
lam viéc khi mat 4p cda tram.

T8 cung cp lién hop, cung cap cho ta dong dién thao tdc bing cich téng hdp
cdc dong dién chinh Ivu tit cac dong dién (c6 mdy bi€n dong) va dién dp (mdy
bi&n 4p). Trong cédc t& lién hgp cin phdi chd y dén viéc chon cdc pha dong
dién va dién 4p nhu thé€ ndo d€ c6 thé nhan dugc cong suit 16n nhat.

¢) Nguon mot chiéu cho cdc phan tit thuc hién bing dién tit, vi mach.

Hé thong BV bing ban din, vi mach cdn ngudn dién 4p mot chiéu &n dinh.
Tri s6 dién 4p phu thudc vao transistor, hay vi mach. Nhitng dién 4p thong
dung cung cip cho cic machnayla £ 5V, 9V, + 15 V. D€ cung cAp ngudn
mot chiéu cdc linh kién ban din, vi mach ... ngudi ta thudng diing hai phuong
phdp sau:

- Dung bd chia th€ tir mang 110 V hay 220 V

- BO bi€n d6i mot chiéu 110 V (220 V DC) thanh dién mot chiéu c6 dién thé
ra thich hgp.

Phuong phdp diu tién thudng ding cho cdc mach rdle riéng biét (role trung
gian, dong dién, thdi gian..) ning lugng tiéu thu tirng phan khong 16n. So dd
nguyén 1y don gidn cia phudng phdp nay & Hinh1.17.

.

S
==l

Hinh 1.17:T& cung cap lién hop

Trong trudng hop ngudn cung cip cho BV phifc tap, cling mot lic cung cap
cho phin do ludng va logic can thi€t ding phuong phdp thit hai.

1.3.5 Cac ky hiéu thudng gip trong s¢ do BV role.
a) Cudn day role (ngd vao cia rdle).
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|50| |50| —\//53 .

a b C d

b) Ti€p diém role (ngd ra cda role).

Ti€p di€m thudng md(“a”) cho biét ti€p di€m nay md khi cudn diy ciia né
khong c6 dién ( role chua tdc dong).

Ti€p di€m thudng déng (“b”) cho biét khi ti€p di€m nay déng khi cudon diy
khong cé dién.

Khi role tdc dong thi trang thai clia ti€p di€m sé& thay ddi.

Dang 1 Dang 2 Dang 3 Dang 4 Dang 5

Tiép diém Tiép diém ‘
thudng md “a” = T —| "— e —e —

Tiép diém i Tiép diém
thudng dong “b” N Bl
Tiép diém thudng —e — _J(_
—

m& dong cham —j/l—— B ——+ |_<‘- T ) —

1.4 CAC DANG ROLE

1.4.1 Cac role dién co.

Role dién co dudc sit dung d€ thuc hién cdc phan chitc ning ciia BV. Role
dién co lam viéc trén co sG luc co dudi tic dung cua dong dién chay trong
role; role dién co tin hiéu dién ddu vao thanh tin hiéu trang thdi la sy dong,
mé cia ti€p di€m. Trong role dién co, ning luong dién tir dudc chuyén ddi
thanh ning lugng cd, 1am chuyén d8i phdn dong cia role.

1.4.2 Bio vé thyc hién bing dién tif (St dung linh kién ban din, vi mach
trong cac s¢ do BV hay con goi 1a role ban din) .

Giai doan dau tién, linh kién bdn din dung trong hé thdng BV rat it va chi
y&u 1a trong role dién cd, nhung cing vé€ sau ty 1& st dung cdc phin t¥ bdn
din, vi mach trong cdc hé thdng BV ting din Ién, va trong nhiéu trudng hgp
chi c6 phin t cudi cing méi ding role dién co. Trong nhitng sd d0 BV bing
dién tir, hién nay ngudi ta da dung nhitng linh kién ban din khdc nhau. D6 1a
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diod, transistor, thyristo, phﬁn tir Hall, khuy€&ch dai thuat todn ... C4c linh kién
nay dugc ding d€ tao thanh nhitng phan ti chiic ning khic nhau cia BV. Ciu
tric va sy lam viéc cia tirng linh kién néu trén dugc trinh bay trong hang loat
nhitng tai liéu k§ thuat. Vi viy viéc gidi thiéu ndy s& gép phin thi€t k& va
gidi thich dé dang sy 1am viéc ctia cdc bd phan chifc ning clia hé thong BV.

1.4.3 Bao vé dung k¥ thuat sé vi xit Iy (Role ky thuit so).

Trong thdi gian gin day, ngudi ta ¢6 khd ning xi¥ Iy mot khdi lugng 16n thong
tin trong mot thdi gian rat ngdn doi véi ché do 1am viéc clia trang thiét bi dién
dugc BV. Hién nay trong hé thdng dién nhitng thdng tin nay dudc xit 1y bing
mdy vi tinh. Do d6 da tao nén mot sy thay d6i quan trong trong viéc thuc hién
clia hé thdng BV. Viéc st dung hé thdng vi tinh thiét k&, thuc hién cdc phin
cla BV dang 1a van dé cilia thdi sy. Cling tuong tu nhu cdc BV thyc hién bing
dién co, dién tf, BV bing vi tinh k§ thuit s§ ciing c6 nhitng phan chifc ning
do ludng, tao thdi gian, phin logic hoat dong theo chuong trinh dinh trudc dé
di diéu khién cdc mdy cidt. VSi khd ning linh dong cda cédc role dung k¥ thuat
s6, ngoai chifc ning phat hién NM, con lam nhiém vu do ludng, dinh vi tri sy
¢, luu trit cdc hién tugng trude va sau thoi diém NM, phéan tich dir li€u hé
thong, dé dang giao ti€p véi cdc BV khdc, hién thi thdng tin rd rang cho ngudi
st dung. Sau day gidi thiéu so lugc nguyén ly hoat dong cia mot role ki thuit
s0.

Mot role ki thudt s& cé thé bao gdm cic bd phan: B bi€n ddi dong sang 4p,
bd loc, bo chinh luu chinh xdc, b6 dich pha, bo phdt hién di qua diém zero, bd
chon kénh, mach 14y miu va gitt, bd bi€n d6i ADC, bo xi 1y, bd xuit nhip,
céc ti€p diém role diéu khién....

Tin hiéu tir mdy bi€n dién 4p va tin hiéu tr mdy bi€n dong sau khi di dugc
bi&n ddi thanh tin hiéu 4p tuong Gng dudc cho qua bd loc d€ tranh 16i gid. Sau
khi qua bd loc céc tin hiéu nay sé dugc cho qua (hay khong cho qua) bd chinh
luu chinh xdc va dau ra s& dugc dua vao bd chon kénh. Bo vi xit 1y trung tAm
s& giti 1énh d€n bod chon kénh d€ md ra kénh mong mudn. Pau ra cda bo chon
kénh s& dua vao bo bi€n d6i A/D, d€ bién tuong ty thanh tin hiéu dang s6.
Nguyén ly bi€n ddi tin hiéu phdi qua mang 14y mau va giit cho tin hiéu dién
4p tifc thdi khong thay ddi trong chu ky bi€n doi.
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Pau ra clia bo bi€n ddi AD la tin hiéu so tuong ¥ng véi tin hiéu tuong tu dau
vao va dugc dua vao bd vi xtr 1y . Tdc ddng lién thdng gitta bd vi x& 1y trung

@pc

Loc ADC
Do dudng o-C}---I——o Giao 1iép g8an - Z
T nGi tiép phim
— —1 L&y mu gilt 1 D -
J— N || khuéch dai -
oLz chinh iUy .
TuBLBU { ™ - - — Bd xuat
w3 e —
— Chaon kénh D [:
— —o ADC Bf;'(‘)h; —
0001
w5 | 55| | 2
0011 KUty EEPROI N
EPROM
N R i I
KT tuong tu KT tuong ty ‘ Ky thuat sd ‘ Tiép dxéLH
100V/1A.5A 10V diéu khién

Hinh 1.18 So db kh&i ctia bdo vé bing vi x{t 1y

tAm v&i bd nhé ( chuong trinh phan mém) cho phép do chi sd dit, x4dc dinh
dic tuyé&n khéi dong clia BV theo chuong trinh dinh truéc, xdc dinh thdi gian
lam viéc, logic tdic dong, ty dong thay ddi su quan hé trong phin logic phu
thudc vao cdc tin hiéu ti cdc doi tugng dudc BV, va sau cuing cho quyét dinh
di diéu khi€n mdy cit, thong qua bo xuat nhap, DAC , ti€p dié€m role... ddi véi
role can xdc dinh cong sudt, thi cdc bo dich pha, va bd phdt tin hiéu di qua
di€m zero c6 thé dugc ding.
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CHUONG 2
BAO VE QUA DONG PIEN

2.1 BAO VE QUA DONG PIEN KHONG HUGNG.

2.1.1 Nguyén tic tac dong.

BV qud dong dién 1a loai BV tdc dong khi dong dién qua chd dit thi€t bi bdo
vé ting qud gid tri dinh trudc. C6 thé chon BV qud dong dién thanh BV dong
dién cuc dai hay BV dong dién cdt nhanh. Ching khdc nhau & chd cidch dim
bdo yéu cau tic ddng chon loc va viing bido vé tic dong. P& BV dong cuc dai
tdc dong chon loc, ngudi ta tao cho nd thoi gian tri hodn thich hgp. bé ddm
bdo chinh xdc chon loc BV cidt nhanh cin chon dong khéi dong thich hop.
Ving BV clia BV dong cuc dai gdm cd phin tif dugc BV va cdc phin tif 1an
can. Vung BV cit nhanh chi mot phan clia phan tir dugc BV.

2.1.2 Bdo vé dong dién cuc dai.

Hinh 2.1 Bdo vé dong dién cuc dai cho dudng diy hinh tia mot ngudn cung cip

Khdo sit mot dudng day hinh tia, c6 mdt ngudn cung cip, cé dit BV dong cuc
dai (DCP) & diau phia nguén mdi doan dudng day (Hinh 2.1a). Nhu vay mdi
doan dudng day c6 BV riéng biét.

Khi NM x4y ra tai N, dong sy c6 chay trén cd bon doan, vi vy cdc BV 1, 2,
3, 4 déu khdi dong. Tuy nhién theo yéu cau chon loc, chi ¢c6 BV 4 duoc tdc
dong cit phan tif hu hdng. Mudng vay, bdo vé DCP cin c¢6 dic tinh thdi gian
tri hodn tdc dong, thdi gian nay ting dan tinh tir ho tiéu thu d&€n ngudn (Hinh
2.1b). Nhg cdch chon nay, khi NM tai N, bdo vé 4 tdc dong s6m nhit cit
doan sy cd ra khdi mang. Sau dé cac BV 1, 2, 3 tr§ vé vi tri ban ddu ma khong
tac dong. Tudng tu nhu trén, khi NM tai N, bao vé 3 sé€ tic dong trudc bao vé
2 va 1. Nguyén tdc chon thdi gian tri hodn tdc dong (thdi gian tdc dong) néu
trén goi 1a nguyén tic tirng cap.

2.1.2.1 Dong dién khdi dong ciia bdo vé .
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Theo nguyén tic tdc dong, dong dién khdi dong cia BV phdi 16n hon dong
dién phu tdi cuc dai qua chd dit bio vé, tuy nhién trong thuc t€ viéc chon
dong khdi dong con phu thudc vao nhiéu diéu kién khdc.

Iia > Ly max
Vi du: chon dong khéi dong cia BV 1 trén dudng diay (H.2.1). Bdo vé DCP
khéi dong chic chin khi NM, nhung dong thdi khong dugc khdi dong doi véi
dong dién phu tdi cuc dai ciing nhw d8i v6i nhitng bi€n dong ngdn han do cdc
dong co tv khéi dong... D31 vdi bdo vé trén ta xét hai trudng hdp sau khi NM
trén mot trong nhitng phan tif ndi v6i tram B (N3, N5, Ng) va khi NM trén doan
AB (N,) né€u c6 dit thi€t bi tv déng lai tai MCI.
Khi NM tai N5 (H.2.1a) cdc role dong clia bdo vé 1, 2 déu khéi dong. Sau khi
bdo vé 2 cit doan sy ¢ thi BV 1 khong con dong NM nhung con dong phu tai
clia cdc doan day con lai. Yéu cAdu BV 1 phdi trd v€ vi tri ban diu trong diéu
kién c6 dong phu tdi chay qua néu khong tré vé BV cit sai dudng day khong
hu hdng, mic du sy ¢d da dugc loai trir.
Khi NM do dién 4p tut xudng, téc do cdc dong cd bi ham lai. Sau khi NM céc
dong co nay ty khdi dong lai cuing mot ldc v6i dong kha 16n It (H.2.2a).
Dong nay gidm t6i gid tri Iy (T;, < I}y may) €0 thé viét: Itk = Kom-Iivmax
V6i Ky : hé s6 m& may, phu thudc vao loai dong co, vi tri tuong doi giita chd

[ 1
\_ \1
1kl| Ikd |
Iw ................... : . Thmax b b [TK
ITKmax TK ‘ l
il ; I
Imax : : [lv _ Ima>< lv
T Thai gian t W tam (_J ThoTugLém T
M b) tme mo

a)
Hinh 2.2 Dong dién qua bao vé

dit bdo vé va dong co, sd dd mang dién va nhiéu yé&u t6 khdc. Gi4 tri thudng
gdp: Ky, = 2+3.
Tur diéu kién role dong dién cuc dai phdi tr§ vé vi tri ban diu sau khi cit
mach, ta c6 thé viét:

Iy > Itk = Kinm Livmaxs Iy = Koo Kinm- Tivmax
Quan hé gifta dong dién khdi dong I4 va dong dién trd vé cida role dugc dic
trung biing hé s tré vé: K, = LAY

kd

Tu d6 dong dién khdi ddng cla bdo vé bing:
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K _ K
- at mm Ilvmax
K

v

1, (2.1)

Trong mdt s6 so dd ndi day, dong dién I & cudn thit cdp clia BI khic véi dong

dién Iz chay vao bdo vé. O tinh trang d6i xing, ching ta co:
¥= K. 1,®
Trong d6: K — 1a hé s& so d6. N&u ké dén so dd ndi day va hé sd bién ddi

» K, K, K,
ng; cia bi€n dong thi: Ly =— "1, .. (22)
K, ng
Trong trudng hdp cé dit thi€t bi tw dong dong trd lai tai vi tri MC1 dong khdi
dong phdi 16n hon dong tv m& mdy sau khi tw déng lai dudng day néu c6 NM
tai N,. Sau khi cit doan AB, dong qua bdo vé khdng c6 va bdo vé trd vé trang
thdi ban dau (H.2.2b). Sau khi tu dong lai doan AB bing MC1 dong vao bdo
vé 1 1a dong ty khGi dong cia cdc ddng co Iiq. Dong nay dugc xdc dinh:

1k = K’ mm- Tivmax (2.3)

Trong d6 dong khdi dong dugc tinh: I,y = Ky K nme vmax
Dong khdi dong cia BV1 dudc chon biang gia tri 16n hon cda (2.1) va (2.3).
Hé s6 K’ > Ko
Ta thady dong khdi dong cia bido vé phu thudc vao K, va Ly mudn gidm
dong khdi dong d€ ting dd nhay ngudi ta dung role c6 hé s6 trd vé cao ( gin
bing 1).
Khi xdc dinh dong lam viéc cyc dai can tinh dé€n trudng hop ting 16n nhat
nhung c6 thé x4y ra ctia dong phu tdi khi xdy ra ch& do khong binh thudng
clia mang. Vi du d6i v6i hai dudng diy song song (H.2.3a), cin tinh dén
trudng hop mot dudng diy dugce citra va phu tdi tip trung trén dudng day con
lai 1am ting gAp ddi. Khi c6 thi€t bi tv déng ngudn dy trit, can tinh dén trudng

! - .

Hinh 2.3 Céac trudng
M
hgp can chi y khi HpE [ m

til’lh Ilvmax

a) b

L1 [] [ ]
y ] l

hgp mdt dudng daynhdn thém tai cia dudng diy kia (H 2.3b).

2.1.2.2 Do nhay ciia bdo vé.

Ving tic dong cla bdo vé gdm phan ti dudgc bdo vé (vi du doan AB ctlia bdo
vé 1 (H.2.1a) va cla phan tf 14n cin (cdc phan t& ndi véi tram B..). Phan tir

[ B
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1an cin dugc bdo vé thudc viing bdo vé du trit. PO nhay dudc ddnh gid bing
hé s nhay:
K _ INmin

nh Ikd
VGi: Inmin — dOng NM cuc ti€u khi NM & cudi viing bdo vé.
- Khi NM & cudi phin tr dudc bdo vé ( viing chinh) yéu cau K,;, > 1,5
- Khi NM tai cudi vung du trit yéu cau K, > 1,2.
2.1.2.3 Thoi gian tdc dong cua bdo vé.
a. Bdc thoi gian.
P& dim bao tinh chon loc, thdi gian tdc dong ciia bdo vé dong cuc dai dugc
chon theo nguyén tic bac thang (H.2.1b). PO chénh léch giita thdi gian tic
dong clia bdo vé ké nhau dugc goi 1a bic thdi gian hay bac chon loc: At = t;-t,
Gia tri cia bac thdi gian At dugc chon sao cho khi NM tai N, bdo vé 1 khong
kip tdc dong mic du da khdi dong. Ta hay xem xét gid tri At phu thudc vao
y€u t6 nao. Khi NM trén doan diyBC BV1 lam viéc trong khodng thdi gian
NM chay qua:
tn+ tgy + tss + tvmc
véi: tgy 12 thdi gian tdc dong cla BV; t 12 sai s6 clia cdc role thdi gian
tyc 12 thdi gian cdt cia MC2.
Nhu vay mudn BV1 khong kip tdc dong khi NM trong doan BC so véi BV2 thi
thdi gian tic dong clda no phai:
t; >ty + tgyv + tye, A = tgy + tss + tvc
Khi chon At phai phan biét loai role c¢6 dic tinh thdi gian doc 14p hay phu
thuoc .
b. Role dongdién cé ddc tinh thoi gian djc ldp.

t A
————————— bic tinh phu thudc
--------- baic tinh phu thudc c6 gidi han
G ANNORI
*-X\--X-- bic tinh doc 1ap
tiq ------

Lia Ix
Hinh 2.4 Dic tuyé&n lam viéc dong dién

Thai gian tri hoan tic dong cua bdao vé dugc tao nén nhd role thdi gian va
khong phu thudc vao dong ngdn mach, vi vay bdo vé nay dugc goi ¢6 dic tinh
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thdi gian doc lap. Pic tuyén ndy clia role dong c6 dang dudng thing 1
(H.2.4), thGi gain tic d6ng khoang 0.1s hay nho hon.

¢) Role c6 dic tuyén thdi gian phu thudc.

Role lam viéc v4i thdi gian xdc dinh nao dé khi dong di€n vudt qua gia tri
khéi dong ddc tinh nay goi la phu thudc, dudng cong 3 va 2 (H.2.4). Rdle c6
dac tinh phu thudc khéi ddong khi dong vugt qua gia tri khdi dong; thoi gin tdc
dong cua role phu thudc vao tri s6 dong dién qua role. Thdi gian lam viéc
gidm khi dong dién ting cao.

Pic tinh thdi gian phu thudc c¢é gidi han nhé nhi't (46 doc chuin). Logi nay
lam viéc theo ddc tinh dong dién — thoi gian phu thudc vao cdc gid tri cua
dong dién ngdn mach nhdé va ddc tinh phu thudc cdé gidi han khi dong dién
ngdn mach Ién. Néi cdch khéc, khi dong dién ngin mach nhd hon 10 1in dong
dinh mifc thi role lam viéc theo dic tinh phu thudc. Khi ti s6 dong NM trén
dong dinh mitc 10 d&n 20 14n thi dic tinh 13 dudng thing, nghia 13 dic tinh
thdi gian gi6i han. Pudng cong 1 (H.2.5) cho dang dic tinh do ddc chuén.
Loai dic tinh nay dugc dung rong rii d€ bdo vé mang phan phdi.

Dic tinh thdi gian rdt doc ( dudng cong 2 (H.2.5)). Loai nay cho do doc phu
thudc nhiéu hon loai d6 d6c chuidn dic tinh phu thudc cia né nim giita dic
tinh @6 d6c chuin va loai cuc doc nhur dudng cong 3 & hinh 2.5. Pic tinh phu
thudc nhiéu cé dic tinh chon loc tt hon loai doc chudn. Vi th€ dic tinh nay
dugc dung khi dic tinh doc chuan khong ddm bio tinh chon loc.

Dic tinh thdi gian cuc ddc. Loai nay cho dic tinh doc nhiéu hon loai rat doc

va ddc chudn nhu H.2.5. Pic tinh nay thich hgp diing d€ mdy phdt, mdy bién
4p dong luc, mdy bi€n 4p ndi dat,cap,... d€ chdng qud nhiét.
Doi véi role ¢ dic tinh thoi gian doc 1ap bac chon loc t thudng dude chon ti
0,35 + 0,6 s. Thoi gian tdc dong bdo vé véi dic tuyén doc 1ap dugc chon theo
nguyén tic bac thang:

t; =t + At (2.4)
Doi véi rdle dic tinh phu thudc thudng chon At = (0,3 + 0,6)s; né€u dung role
cdm @ng cin phdi thém thdi gian qudn tinh cda bdo vé ma role ti€p tuc lam
viéc khi dong NM da dudc cdt ra nén ngudi ta thudng chon:

At= (0,6 +1)s
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Thoi gian tdc dong clia bdo vé vdi didc tinh phu thudc hodc phu thude c6 gidi
han cling can phdi thod man (2.4), nhung vi thdi gian tic dong cla role nay

Hinh 2.5
. 20
Cdc dang \\
o , N
dic tinh 10 Aok
thdi gian &l AR
g ~ g’ 5,0 \\\ J
phu thuéc & 3% 1
S 40 . > -
] \ \ 1=(1
- 3,0 N / -
% N
> 20
B S
i = N
= 10 N
\ he
0,5 \\ \/>
N
N
AN
0,2 AN _
\©
0,1
1 2 34 10 20

BOI 56 ks
phu thudc vao dong nén cin phdi xdc dinh gi6i han thay d6i dong ma diéu
ki€n nay can dugc thod man. Gid thiét trén dudng day (H.2.6a) dudc trang bi
bdo vé vé6i dic tuyén phu thudc c6 gidi han, can chon dic tuyén phu thudc A
va phéi hdp véi dic tuyén cia bdo vé B. Gid thuyét dic tuyén clia bdo vé B
da dugc chon trude. Trong sudt viing ma c4 hai bdo vé A va B cliing lam viéc
(dudng day E H.2.6a), bdo vé& A can c6 tic dong 16n hon bdo vé B it nhit 1a
At.
Gié thiét Iy, 13 dong NM di qua bdo vé A va B khi NM & ddu dudng diy B.
R6 rang 1a khi NM § sau dién d6, dong s& nhé hon. Nhu vay diéu kién (2.4)
can dugc thod véi Iyomax. Khi NM trén dudng day A, chi c6 bdo vé A lam viéc,
nén né khong can phdi hgp véi B, mic di khi NM trén dudng dayA, dong cé
gid tri 16n, thdi gian tdc dong cla bdo vé A c6 thé khd nhd. Tir nhitng diéu
kién néu trén c6 thé din ra qui tic chon dic tuy&n phu thudc nhu sau:
- V& dic tuyén cho trudc clia bdo vé B, = f(I) (H.2.6b). Pic tuyén nay dugc
xay dung tir di€u kién phdi hgp bdo vé B véi bdo vé tride n6 (bdo vé cla cdc
dudng day, hodc phan tif di ra tif tram dit & cudi dudng diy B)
- Xdc dinh gia tri cuc dai ctia dong NM Inomax 18 dong di qua cdc bdo vé A va
B khi NM tai ddu dudng day B (N,)
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- Theo dic tuyén cho trude clia bdo vé B tng véi gid tri Inomatim thdi gian tdc
déng ctia bdo vé B: tg;. Nhu vdy tg; la thdi gian tdc dong cia bdo vé B khi
NM tai N,

- b€ ddm bdo yéu ciu chon loc, thdi gian tic dong cia bdo vé A khi NM tai
di€m N, phdi thod man diéu kién: ty Sty + At (2.5)

tgy.———l—--#—
1 1

IKdB IMA 1

Iy,

b) c)

Hinh 2.6 Chon thdi gian tic ddng ciia BV ¢6 dic tinh thdi gian phu thudc

Nhu vay ta d3 xdc dinh dugc di€m A, trén H.2.6¢ dic tuyén clia bod vé A.
Dva vao dic tuyén chudn cho trong tai liéu huéng din cta role, chon mot
dudng cong trong ho dic tuyén cda role sao cho diéu kién (2.5) dudc thod
man ddi véi moi dong Iy < Inomax. NEU bdo vé cin phdi hdp & cdc clia mdy
bi&n 4p thi can phdi xdy dung cdc dic tuyé&n ng véi dong da qui ddi vé cling
mot cap dién 4p.

Uu diém ctia bdo vé c6 dic tuyén thdi gian phu thudc 1a:

- C6 thé phdi hgp véi thdi gian 1am viéc cda BV cdc doan gan nhau dé€ lam
gidm thdi gian cit NM ctia cdc bdo vé dit gan ngudn.

- C6 thé gidm hé s6 mé may K, khi chon dong dién khdi dong clia bdo vé.
DPiéu nay cit nghia nhu sau: sau khi cit ngdn mach, dong dién mé mdy qua
cdc doan con lai sé& gidm xudng rat nhanh va bdo vé sé khong kip 1am viéc vi
gid tri clia dong dién m& mdy nhdé(thudng bing dong dién khdi dong va bio
vé), thoi gian 1am viéc ciia bdo vé tuong d6i 16n 1a:

Khuyét diém cia loai bdo vé nay 1a:

_Thai gian cit NM ting khi dong dién NM c6 gid tri gan bing dong dién khdi
dong

_ Doi khi sy phdi hgp cdc dic tinh thdi gian tuong d6i phitc tap.

2.1.3 Bio vé dong dién cit nhanh.

Bdo vé dong dién cit nhanh 1a loai bdo vé ddm bao tinh chon loc bing cich:
chon dong dién khéi dong 16n hon dong dién ngin mach 16n nhat qua chd dit
bdo vé khi ngdn mach & ngoai phan tif dugc bdo vé (cudi viing bdo vé cia
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phin tif dugc bdo vé). Khi ngin mach trong viing bdo vé dong dién ngin
mach s€ I6n hon dong dién khéi dong va bdo vé sé tdc dong. Bdo vé dong
dién cdt nhanh thudng lam viéc tic thdi hodc vdi thdi gian rat bé.

2.1.3.1 BV cdt nhanh ciia duong ddy cé mdt nguon cung cap.

A

b)

Tia $ :$ Ing

< —>
Ving bdo vé

v

Hinh 2.7 Chon I, 4ctia bdo vé cidt nhanh

Xét vidy H.2.7. Dong NM chay trén dudng day:

I=—Fn __Ei (5

Xy +xy Xy +xly

trong d6: Ey 1a sitc dién dong tuong duong clia hé thong; x 1a dién tr trén 1
km dudng day. xy, Xy 1an lugt 12 dién trd clia hé thong va dudng diy t6i chd
NM. Iy 1a chiéu dai dudng diy tinh tir dAu dén chd NM.
Pudng cong bi€u dién quan hé Iy = f(Iy) theo (2.6) dudc trinh bay & H.2.7b.
Mii6n bdo vé cit nhanh, khong tic dong khi NM trén cdc phan ti di ra tir tram
B, can chon dong khéi dong clia bdo vé cit nhanh:

Iia > Ing 2.7)
Nhu vy vitng bdo vé ciia bdo vé cdt nhanh chi bao géom mét phan chit khong
phdi toan by duong ddy duoc bdao vé (H.2.7b).
a)Dong khdi dong ciia bdo vé.
Muén bio vé khong tdc dong khi NM ngoai dudng diy bdo vé AB, cin chon
dong khégi dong phu hgp véi (2.7): Ia = Ky InBmax
trong d6: INgmax 12 dOng dién NM 16n nhAt tai cudi vingbdo vé (tai thanh cdi
tram B). K, = (1,2 + 1,3) 1a hé s6 an toan tinh dén sai s6 trong khi tinh todn
dong NM va sai s0 role.
D€ c6 Inpmax cAn phdi chon ch€ dd van hanh clia hé thong ciing nhu dang NM
thich hdp (ngdn mach 3 pha (N?)). Vi thdi gian tac dong cua ban thin bdo vé
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khodng vai phan trim clia gidy, nén dong NM dugc tinh tng v6i thdi diém
dau ctia NM (t=0).

b) Vung tdc dong ciia bdo vé.

Viung bdo vé cit nhanh c6 thé x4c dinh bing phudng phap d6 thi (H.2.8).

Ta xdy dung cdc dudng cong quan hé Iy = f (Iy) doi v6i ché do cuc dai (dudng
cong 1) va cyc ti€u (dudng cong 2, H.2.8). Piém cit giita dudng thing I,4 vdi
dudng cong 1 (diém L,) ta xdc dinh dudc di€m cudi viing bdo vé trong ch& do
cuc dai va diém cit gitta dudng thing I4 d6i v6i dudng cong 2 (diém L,) 1a
di€m cudi viing bdo vé trong ché do cuc ti€u.

Vung tdc dong clia bdo vé cdt nhanh con phu thudc vao do doc cla dudng
cong Iy = f (Iy). Dong Iy khi NM & dau va cudi dudng diy cang khdc nhau
nhiéu, thi viing tdc dong clia bdo vé cang 16n. Ngudi ta cho phép ding bdo vé
cit nhanh néu nhu viing tdc dong cia né khong nhd hon 20% chiéu dai dudng
day dugc bdo vé (ddm bao d6 nhay).

Néu dudng diy lam viéc thanh khdi MBA (H.2.9) thi bdo vé CN chi can tranh
tdc dong khi NM sau MBA tai N. Trong trudng hdp nay, bdo vé CN rit c¢6
hiéu qua vi viing bdo vé cé thé bao gdm toan bo dudng diy. Vi bdo vé cit
nhanh tit don gidn nén trong trudng hdp ving tic dong cla bdo vé nhd hon
20%, né dudc ding bé sung cho bdo vé chinh cia dudng diy, n€u bdo vé nay
c6 ving chét & diu dudng day.

A
In

A\ Ay
A

1 @ D@

In

/

La L
i i > Viing cit nhanh : |
oYtz | ¥ N
.%: i X R 1
s i Xp
Lmax

. . o Hinh 2.9 Trudng hgp dudng day lam
Hinh 2.8 Viing tic dong viéc thanh kh6i v6i mdy bi€n dp

ctia bdo vé cit nhanh

c¢) Thoi gian tdc dong ciia bdo vé.
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Thoi gian tic dong clia bdo vé CN 1a tic thdi gdm thdi gian 1am viéc clia
phian do ludng va phan logic. Thsi gian tic dong BV khodng 0,02 + 0,06 s.
D3&i v6i cac dudng day trén khong c6 dit chong sét 6ng dé chdng qué dién 4p,
khi cdc chong sét nay lam viéc ching tao nén ngin mach tam thdi trén céc
dudng day trong khodng 0,5 + 1,5 chu ky dién (0,01 + 0,03 s). Mu6n cho bdo
vé CN khong tdc dong trong trudng hop ndy cé thém phan ti tri hodn thdi
gian t = 0,06 + 0,08 s.

2.1.3.2 Bdo vé cdt nhanh duong ddy cé hai nguén cung cdp.

Gid thiét trén hai ddu dudng diy cé hai ngudn cung cip AB(H.2.10) c6 dit
bido vé cdt nhanh CN, va CNjg . D€ chiing khong tdc dong sai khi ngdn mach
tai di€ém N; va N, thi dong khdi dong cta chiing can dudc chon 16n hon dong
tir ngudn A khi NM tai N, (Ixy»)va dong tif ngudn B khi NM tai N; (Igy). Gid
thi€'t Ioyn » >Igni. DOng khdi dong cia CN, va CNg chon theo diéu kién néu
trén s€ c6 gid tri bing nhau:

Lkaa=lkap =KarIan2.  (2.8)

A e
> B

O3 S lee

A

IBN2

v

IA : IB

Hinh 2.10 B4o vé cit nhanh trén dudng diy c6 hai ngudn cung cip

Ngoai ra, dong khdi dong clia bido vé cit nhanh con cin phdi chon 16n hon
dong khong cin bing chay giita hai ngudn A va B khi n6 dao dong :

Laa=Ikap =Kar-laamax-  (2.9)

Dong khédi dong ciia bdo vé 18y bing gid tri 16n nhat trong hai gid tri nhan
dudgc tir (2.8) va (2.9). Piém cit clia cic dudng cong NM vdi dudng thing nim
ngang I4 tai di€m 1 va 2, ta xdc dinh dudc viing bido vé nhu hinh 2.10b). Tuy
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thudc vao su khdc nhau giita tham s cdc ngudn A va B, viing bdo vé cit
nhanh A va B khdc nhau nhiéu hay it. Trudng hgp &ng v6i hinh 2.10 ta thay,
khi NM trong viing gitta di€m 1 va 2thi khong c6 bdo vé nao lam viéc. Viing
gitta di€m 1 va 2 goi 14 viing chét.

2.1.4 Bio vé dong dién ba cap.

B4o vé dong dién 3 cAp gdm cit nhanh tic thdi (cAp 1), cit nhanh c6 thdi gian
(c4p 2) va dong dién cyc dai (cAp 3). Ta quan s4t vi du hinh 2.11, gia thi€t BV
dit trén dudng diy 1a BV dong dién 3 cip. Thdi gian tdc dong clia cip 1 1a
thoi gian 1am viéc cia BV va thdi gian cit cia MC. D6i véi dudng diy cao 4p
t'<0.01s hay ¢6 khi tir 0.01 dén 0.02s.

1 B|

1 n
Vean W eai

Hinh 2.11 B4o vé dong dién ba c4p

-Viing BV c4p 1 ciia doan dudng diy AB (ky hiéu 1,"). Dong khdi dong cap 1
12 Taa =Kut InBma -

-Viing bdo vé cdp 2 (1> ) 12 doan AB va mot phin cic doan k€ ndi vao tram
B, cdp 2 1a BV du trit cho c4p 1. Thoi gian cta cip 2 12 ta” =t,' +At, At cda
bdo vé cdt nhanh thudng dugc chon nhd hon At theo tirng cAp cia BV dong
cuc dai. Thudng chon : t,*>=(0.3 d&n 0.5)s.

Dong khéi dong cAp 2 dudc chon theo sy phdi hdp véi dong khéi dong cip 1
clla BV k& ti€p n6i vao tram B: Liga” =k’ plias’ (Ko = 1.1 d€n 1.2) hay theo
diéu kién ngdn mach sau mdy bi€n 4p ndi vao tram B: Lga® =Kadno max

Dong khdi dong c6 gid tri 16n hon hai diéu kién néu trén. BV cidp 2 nay 1a BV
cit nhanh tdc dong theo thdi gian.

BV c4p 3 1a BV dong cuc dai. Thdi gian tdc dong chon theo nguyén tic bac
thang: tA3 :tA2 + At.

GIAO TRINH BAO VE ROLE VA TU PONG HOA TRONG HTP Trang 30



TRUONG PAI HOC CONG NGHIEP TP HCM KHOA PIEN

Dong khéi dong dugc chon nhu (2.1). Nhu vay BV dong dién 3 cAp bdo ddm
cit nhanh dudng diy dudc BV, dong thdi du trit cho chinh dudng diy minh BV
va cdc tram hay dudng day phia sau.

2.1.5 Panh gia bao vé qua dong.

Uu diém cla BV dong dién cyc dai 1a don gidn, d6 tin cdy cao. BV tic dong
chon loc trong mang hinh tia vdi 1 ngudn cung cAp.

Khuyét diém 12 thsi gian cit ngin mach khd 16n, nha't 13 cdc doan & gin ngudn
trong khi d6 NM & gin ngudn cin dugc cit nhanh d€ ddm bio 6n dinh hé
thong, va c6 do nhay kém trong mang phan nhiéu nhanh va c6 phu tdi 16n .
Ap dung: BV dugc dung rong rdi nhi't trong mang hinh tia ciia ti't ci cdc cAp
dién 4p .Trong mang thdp hon 15KV né 1a BV chinh, con trong mang dién dp
cao hon n6 thudng la BV duy trit .

BV cdt nhanh c6 wu diém 13 tdc dong nhanh, don gidn, do tin ciy cao.

Nhuoc diém clia ching 12 ving tic dong clia BV khong bao gdm toan bo
dudng day.

Ap dung: BV dong dién 3 cdp két hgp v6i BV cdt nhanh va dong dién cuc dai
trong nhiéu trudSng hop né ding d€ thay thé BV phic tap.

2.2 BAO VE DONG PIEN CO HUGNG.

2.2.1 Nguyén tic hoat dong .

Hinh 2.12 Mang hinh tia c¢6 hai ngudn cung cdp (a) vd mang vong (b)

Pé ting cudng tinh ddm bio cung cip dién cho cdc hd tiéu thu, hién nay
ngudi ta thudng thi€t k&€ cdc mang hinh vong va mang cé 2 diu cung cip. Doi
véi loai mang di€én nay, BV dong di€n cuc dai ¢6 thdi gian 1am viéc chon theo
nguyén tic tirng cAp khong th€ ddm bdo cit NM mot cach chon loc dugc.

Vi du trong mang hinh tia (hinh 2.12), gi3 thi€t & mdi diu dudng day dit cdc
BV qu4 dong dién thong thudng ddnh s6 thi ty tir 1 d€n 6. Mudn thuc hién
cit chon loc NM tai N; can thod min t; <t,. Nhung mudn cit chon loc NM tai
N, thi yéu cau ngudc lai t, < ts. Trong thuc t&€ khong thé ddng thdi thod man 2
yéu ciu d6. Ta c6 thé khic phuc khé khin trén bing cach chi cho BV tic
dong khi cong sudt NM di tir thanh gép dén dudng day. Mudn vy mdi bo BV
cin c6 thém bo dinh huéng cong sui't, bd phan nay chi cho phép BV tic dong
khi cong sudt NM di ti thanh cdi dén dudng diy. Trén hinh 2.12 cdc miii tén
chi huéng tdc dong cia BV. Nhd vay khi NM tai N; BV 2 khong tac ddong, con
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NM tai N, BV 3 khong tic dong. Khi ding BV dong dién c¢6 huéng chi cin
cidc BV cung hudng tdc dOng t5 <t3 <t; va t, <ty < t5 .

Trong bdo vé& dong dién c¢é hudng, role cong sudt lam nhiém vu clia by dinh
huéng cong suit, trén hinh 2.13. Cho sd dd cau tric ctia BV dong dién c¢6
huéng: RI 12 role dong dién, AND 1a mach logic “VA”, RW 1a phdn dinh
huéng cong suit.

v
O - (7
_> AND

Hinh 1.13 Sd @b c4u triic clia bdo vé dong dién c6 huéng

2.2.2 Phan tif dinh huéng cong suit .

D€ phan tich cdch lam viéc cia rdle dinh huéng cong suit, ching ta sé& khio
sdt cdc db thi vécto tuong &ng vdi nhitng chiéu khdc nhau cla cong sudt NM
di qua BV s6 2 trén hinh 2.13. LAy dién 4p dwa vao role RW la dién dp &
thanh gép tram B, 14y Ug 1am gbc. Géc 1éch pha ¢ giita dong dién va dién dp
c6 gi4 tri duong néu véc to dong dién cham sau dién 4p va Am néu ngudc lai .

] Irn2
U R

a) Irni

Hinh 1.14 D6 thi vectd cia dién dp va dong dién, khi
chiéu cong sudt ngdn mach thay ddi

-Khi NM tai di€m N, (h 2.12) gia thi€t cong sudit NM qua BV 2 di tir thanh
g6p vao dudng day Ig =In; va Qg =(Ug, Ig ).

-Khi ngin mach tai di€ém N, cong sudit NM qua BV 2 di tir dudng diy vio
thanh gép B, dong role Ig (véi chiéu duong chdp nhin trude ) bing —Iy; va ¢,
=@, —180°. Nhu vay khi d&i di€ém NM tir ving BV sang viing khong dugc BV,
pha ciia dong dién Iz doi véi dién 4p Uy da thay ddi 180° giong nhu chiéu cla
cong sudt NM. Nhu th€ role dinh huéng cong suit lam viéc trén co s& géc pha
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tuong d6i giita dong va 4p tai chd dit BV. Role dinh huéng cong sudt c6 thé
lam viéc theo dong va dp toan phan hay dong va 4p thanh phan thi ty.

D& cho role 1am viéc ding theo hu6ng mong mudn, ta quan sit sy phan bd dp
va thanh phan thi ty khi ¢c6 NM trén hinh 2.14, ta nhin xét : cong sudt NM
toan phan va tht ty thuin di tf nguén dé&n chd NM, cong suat thit ty nghich di
tlr chd NM dé€n ngudn, con cdng suat thit ty khong di tir chd NM dén thanh
g6p .(trung tinh ndi dat clia mdy bi€n 4p ).

Do d6 khi chon va ndi so dd ciia role dinh huéng cdng suit phdi Ivu y theo
chiéu cong suit clia dong toan phan hay theo cdc thanh phan thit tu, néu phan
ti dinh hudng cong sudt lam viéc theo dong va dp toan phan va thit tw thudn thi
chiéu cong sudt NM la tix thanh gop vao ché NM, con lam viéc theo thanh phan
thit tw nghich va thit tu khong thi chiéu cong sudt NM di tic ché NM dén thanh
g0p..

D—C— O——0
i

| T WWWWW I
” T

Hinh 1.15 Sy phian bd cdc thanh phin thit ty khi ¢6 ngin mach

2.2.3 Bio V¢ dong dién c6 huéng 3 cap.
2.2.3.1Bdo vé dong dién cé hudng cdp 1.
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Bdo vé c6 hudng cap 1 1a BV cit nhanh thdng thudng va kém theo bd phin
dinh huéng cdng suit. Quan s4t hinh 2.16 dong khéi dong cia BV cit nhanh
thong thudng duge dudng ddy cung cAp tir 2 phia can dugc chon 16n hon dong
16n nhat di qua BV dang xét khi NM tai thanh gép cdc tram ddi dién véi
ngudn. Dong khdi dong dugc chon nhu vay nhiéu khi qud 16n va bdo vé
khong di do nhay.

Role dinh huéng cong suit trong bdo vé cit nhanh c6 huéng khong cho phép
tdc dong khi cong sudt NM hudng tSi thanh gép. Vi vay khdi dong cia bdo vé
nay chi cin chon 16n hon dong NM di ra tir thanh gép cla tram d6, diy Ia
di€m khdc nhau co ban giita bdo vé cit nhanh c6 huéng va bdo vé cit nhanh
khong hudng. Dong khdi dong ctia bdo vé cdt nhanh c6 huéng nhd hon. Vi
vy ving tdc dong cla né 16n hon nhiéu so véi bdo vé cit nhanh thong
thudng. Dong khdi dong dudc chon:lyg = Ky . Inngmax

VOi: Inpgmax 12 dOng NM cuc dai di tir thanh gop tram dang xé€t.

Vi du: d6i v6i bdo vé 1 va 2 & hinh 2.16: I'yg = Ky . Inamas

Khi c6 dao dong dong khong can bing I, 6 thé 16n hon dong NM ngoai cuc
dai. Nhitng trudng hgp nay khéng cho phép bdao vé lam viéc. Phan tir dinh
huéng cong suit c6 thé tdc dong sai khi dao dong. Do d6 dong khéi dong cap I
kém theo diéu kién: I'yy=K, . Lepmax-

2.2.3.2 Bdo vé dong dién cé hudng cdp 2.

INA
\ Ing
\<\ N
] P N

cap 2 khi c¢6 r& nhinh cAp 2 khi tai tram B ¢6 ngudn

Bdo vé dong dién c6 hitong cap 2 1a bdo vé cit nhanh c6 huéng. Viéc chon
thoi gian t* va dong khdi dong %4 dudc tinh tuong ty nhu trong trudng hgp cip
2 khong c6 hudng nhung d€ § d€n hé s phan dong K.

Trudng hop tai tram B ¢6 ré nhdnh (H.2.18), dong khdi dong cip 2 dit tai
tram A dudc chon 17, = Ky . Kpar. Int
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Kpd=ILA<1

NT
Trudng hgp tai tram B c6 nguSn (H.4.12), dong khd&i dong cap 2 dit tai tram

L. 1
A dugc chon: 17, =K, K, I, VOi K, =<l

! NB
2.2.3.3 Bdo vé dong dién c6 hudng cdp 3.
Bdo vé c6 huéng cap III 1a bdo vé dong dién cuc dai c6 hitong. Dong khdi
dong clia bdo vé can dudc chon theo cdc diéu kién sau:
B4o vé phai trd vé& sau khi NM ngoai dudc loai trir:
Kut'Kmm

IS

lvmax
v

Pé ting dd nhay cda bdo vé, c6 thé khong cin xét d&€n phu tdi cuc dai vdi
huéng tir dudng diy vao thanh gép, vi lic d6 phan tif cong sudt khong tdc
dong. Dong khdi dong cia bdo vé phdi 16n hon dong dién cdc pha khong hu
hdng. Trong mdt s6 dang NM, vi du nhu NM mdt pha trong mang cé trung
tinh ndi da' truc ti€p, dong dién trong cdc pha khong hu hdng bing téng dong
dién phu tdi. Dong dién hu hdng nay doi khi c6 gid tri rat 16n, c6 thé lam cho
bdo vé c6 huéng tdc dong nham. Vi th€ dong khdi dong can phdi chon loc 16n
hon gid tri cuc dai ciia dong dién cdc pha khong hu hong:

Lia = Kat - Iin
V6i: Iy = I, + Kly; Iy — 12 mot phan cda dong NM

K,= 1,15+ 1,3 : tuy thudc vao d6 chinh xdc khi ddnh gid lugng Iy,

Dai v6i mang c6 dong cham ddt nhd (I, = I,,) va mang c6 trung tinh tryc ti€p
ndi dat, nhung bdo vé dudc khod khi c6 NM cham dat, thi dong khéi dong cla
bido vé chi can chon theo diéu kién dau. P€ bio vé chdng cham dit ngudi ta
diung nhitng bao vé€ c¢6 huéng thd tu khong dic biét.
Ph4i phdi hgp do nhay vé6i cdc bdo vé 1an can. Ngoai hai diéu kién néu trén,
ddi v6i mang vong c6 modt ngudn cung cAp con phdi thuc hién phdi hop céc
bdo vé tic dong theo cing mot hudng. Piéu kién d€ thuc hién su phdi hop dé
nhu sau (H.2.12b):

Txas > Ixas > Ik

Iiar > Ixas > Iias (2.10)
Can ddm bdo cho dong khdi dong cla cidc bdo vé ké nhau theo cling mdt
hitong phdi khdc nhau it nhat 10%. Piéu kién néu trén c6 thé gidi thich dugc
nhu sau:
Trong mang vong c6 modt ngudn cung cip (H.2.12b) quan sat giita cdc dong
Iy _Zy
L Zy
Nhu vay khi NM gan ngudn (di€m N,), Z n nhd hon v6i Z y, do d6 'y nhd hon
I'y. N&u I'y nhé hon dé€n mic gin biing Iy, thi khi d6 bio vé 1 sé& tic dong
tru6c (mic dau t;>t,) mdy cit dit § phia diu ngudn cla dudng diy su cd. Chi

I’y va I”g ngude v6i quan hé tong trd cla cdc nhdnh tuong Gng:
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sau d6 dong ting vot 1én va bdo vé 2 méi tdc dong cdt mdy cit dau kia cla
dudng day su ¢d. Hién tuong tdc dong cho va ndi tiép nhau nhu vay goi la hién
tugng khdi dong khong dong thoi. Khi NM x4y ra & bién gidi cda viing nay,

I'n = L va néu khong thuc hién phdi hop theo (2.10) (vi du ta c6 Iygs > Ligo)
thi bdo vé 4 sé tdc dong vudt cap, va két qui dudng diy AB va BC bi mat
dién. Thoi gian tdc dong clia bdo vé cap III chon theo nguyén tic bic thang.
Theo hudng tac dong, co thé chia cdc bdo vé thanh 2 nhém (H.2.19):

- C4dcbdo vé 1,3, 5 va 7 tdc dong theo hitong cong sudt NM theo chiéu tir trdi
sang phai.

- Cdc bdo vé 0, 2, 4 va 6 tac dong khi huéng cong sudt NM theo chiéu ngugc
lai.

A B C

3

9]

t0®

te

D
—|
SR SR

Hinh 2.19 nguyén tic bic thang d& chon thdi gian clia bdo vé

Theo yéu cau tic dong chon loc, thdi gian tic dong cla cdc bdo vé trong cling
nhém cin thod min: t;<ts<t;<t;; ty<t,<ts<tq

Nguyén tic nay goi la nguyén bic thang ngugc chiéu nhau.

Can luu y 13 bdo vé dang xét khong nhitng can phdi hop vé thdi gian vdi cdc
bdo vé dit trén dudng truc cud mang ma con ci vdi cdc bdo vé clia cdc phan
tlr di ra tif thanh gép tram doi dién (vi du t; va t).

Xét dic tuyén thoi gian H.2.19 ta thd'y khong nhat thiét td cd cdc bdo vé déu
can b phian dinh hitong cong suit. Vi du, theo hinh vé&, ta c6 t; > t, do d6 bdo
vé 3 khong cin dinh hitong cong suidt ma vin khong tic dong sai. Qui tic
chung d&€ xét vin dé nay nhu sau: bo phan dinh huéng cong sudt can dit cho
bdo vé ndo ma khi huéng cong sudt NM tir dudng day dé€n thanh gép bdo vé
d6 c6 thé tdc dong sai. PE xét xem bio vé nao cAn dit bo phan dinh hiong
cong suit trifdc tién phai chon thdi gian tdc dong clia bdo vé theo nguyén tic
bic thang ngugc chiéu nhau.
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2.2.4 Mot s6 linh vuc va luu y khi 4p dung bd phan dinh huéng cong suit cho
bdo vé dong dién.
2.2.4.1 Hai duong ddy song song.

—»l <«
Eg — 1 2:|— Ey
( ) —»3 4 ( :)
—1 { H

Hinh 2.20 Bédo vé dong dién c¢6 huéng hai dudng diay song song

Khi diing role dong dién bdo vé hai dudng song song, can thi€t phdi dit bd
phan dinh hudng cong suit § tat ca cdc vi tri mdy cdt nhu H.2.20.

2.2.4.2 Puong ddy c6 2 ngudn cung cdp tir hai phia .

Viéc quyét dinh chon bd phan dinh hitong thirong dugc xdc ding bing ty s6
dong dién chay qua role hai dau dudng day.

Ilv thuin
Ilv thuﬁp
G H R B
‘ —»l 2¢—| —»3  4de— ‘
[} {1} N/

A C D

—>1N1

—Iw Hinh 2.21 Bdo vé dong dién c¢6
I N huéng dudng ddy c¢6 hai ngudn

Tir H.2.21, theo yé&u cdu thuc t&, cAn bd phin dinh huéng cong sud't dit & vi tri
1, n€u bat ky dong tdi va dong NM tai N, N,, N5 tho4:

INtmax 2 0,25 Inomins INtmax 2 0,25 INamin 5 Tivmax nguge = 0,25 Tivmax thuan
vOi: Int; In2s In3s Tivmax nguoes Iivmax thugn — 12 dOng di€n NM tai Ny, N, N3 va
dong dién tdi ra va vao thanh cdi A.
Dong NM tai N; chay ngugc tor dudng day vao thanh cdi trong khi dong NM
tai N,, N3 chay tif thanh cdi ra dudng didy. N&éu dong NM hay dong tdi chay vé
phia trdi va vugdt qud dong khdi dong role dong dién thi cAn thi€t phdi dit bd
phan dinh huéng cong sudt. Néu dong tdi tif B t6i A (Iiy max nguee) 160 hon dong
tai tf A t6i B (Iy max thuan) thi diing bd phan dinh huéng cong sud't s& cho phép
chinh dinh tri s6 dit dong d€ c6 dd nhay cao hon. Gia si riing role bdo vé du
trit tir xa cho role 1 khi c6 sy ¢d tai dudng diy BC.
2.2.4.3Mang vong kin hai nguon .
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Tt mang vong kin mot ngu6n nhu & H.2.22 ta nhin thdy: tai vi tri 1 va 10
khong can dit RW, vi khi NM trén thanh cdi A khdng c6 dong ngdn mach qua
vi tri 1 va 10. Trong mang khi c6 bat k¥ mot mdy cit ndio md, mang sé trd
thanh so d6 hinh tia mdt ngudn. DEi véi cdc role phia phdi cia B va E, dong
dién tai c6 thé chdy theo hai hudng tuy thudc vao tdi va diéu nay phai dugc
lvu ¥ khi tinh todn tri s6 khdi dong ctlia tat ca role, dong dién qua role 2 va 9
cling c6 cé hai huéng.

A
B C
— | _—» “«— | =
-I:I—CH:I—%I——E
( :) E D

10 9 8

|
1:21

Hinh 2.22 Bdo vé dong dién c¢6 hudng mang vong kin ¢6 mot ngudn

Khi ngdn mach tai thanh cdi A s& khong c6 dong su c6 trén dudng diy AB.
Khi di€ém NM doi vé phia phdi, dong dién ngin mach trong rdle 2 ting 1én
dén tri s6 khi NM tai B. Vi tri s6 dong ngdn mach qua rdle 2 tir 0 nén role c6
thé chinh dinh tdc dong tic thdi clia dong khdi dong ra't nhd. Piéu nay cé thé
role 2 sé& 12 role cit nhanh khong c6 bd phan thdi gian. Tuong tu cho rdle s6 9.
Khi diém NM di chuyén tir A d&€n B, dong dién NM tai 2 bit ddu ting tir 0,
con trong role 1 tif chi s6 dong NM cuc dai va gidm dan khi diém sy c6 gan
tdi thanh cdi B. Vi dong NM tai 1 thi 16n nén rdle nay sé dugc chinh dé cit
diu tién, do d6 mang vong sé hd va tao mang hinh tia ngudce chiéu kim dong
ho tir role 10 d&€n 2. Piéu nay 1am ting dong NM qua role 2, 4, 6, 8, 10. Chiing
ta lvu ¥ phdi hgp cdc role nay giéng nhu mang hinh tia. Vi du sau s& 1am rd
dong phan b trong mang vong (H.2.22), chiing ta gid st tit cd cdc dudng day
¢ tong trd tuong ddi 1a 0,1 dvtd (chi tinh khang trd), va khang trd mdy phat
tuong duong 0,1 dvtd. Tir ddy tinh dudc dong NM tdng thanh cdi B va C su
phan bs dong NM va sy thay ddi dong trén dudng day khi role khong huéng 1
va 10 da cit.

Gidi: K&t qua tinh dong NM & bang dudi ddy. Dau tién khdo sit NM tai B.
Dong trong rdle 1 trén duong diy AB ting tur 4,44 khi vong kin t61 5,0 dvtd
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néu dudng diy AB md (tai mdy cit 3). Dong trong role 4 trén dudng diy BC
ting tr 1,11 t6i 2 n€u dudng diy AB md (tai mdy cit 1) nhan thdy ring role 1
va 4 sau khi mang hd.

Thanh Khdng trd | Dong NM | Vong mach | Dong dudng | Mach hd cda | Dong  dudng

cdisucd | NM téng tong kin role diy ctiardgle | dudng diy day cta role

B 0,180 5,555 AB (1) 4,444 BC AB(1)=5,00
CB &) 1,111 AB CB(4)=2.00

C 0,220 4,545 BC (3) 2,127 DC BC(3)=3,33
DC (6) 1,818 BC DC(6)=2,50

Ddi véi role dong dién dic tinh thdi gian phu thudc diéu kién phdi hop ludn
ludn & tinh trang dong dién 16n nhit, do d6 diéu kién phdi hop clia rale dong
trong mang vong mdt ngudn nhu sau:

- Khdo sét tinh trang cuc dai.

- Chinh role dau mang vong (2 hay 9) cit tic thdi.

- M& vong 8 mot dau (2 hay 9).

- Tinh dong cuc dai G thanh cdi B hay A.

- Phéi hop role khi mang hé.

- Lap lai cho huéng khac nhau.

Luu y ring role (RL) khong thdi gian 1 va 9 khong thé tic dong sai vi dong
dién cham tai A la zero. Do d6 cdc role nay c6 thé€ chinh dinh dong khdi dong
rit nhd, ngay cd nhd hon dong tii. P xdc dinh dong khdi dong: tinh dong
dién tdi cyc dai luu y d€ cdc hé s6 an toan; tinh dong khdi dong khi mang
vong hd.

Vi NM cuc dai chdy qua bat ky vi tri RL khdo sdt mang vong hd, cho phép ta
nén phdi hgp RL trong diéu kién nay, nghia 13 mang m3d mot dau. Su phdi
hgp & diéu kién dong cuc dai d€ chic chdn bat thdi gian phdi hgp tic dong
gitta hai bdo vé& gin nhau 12 16n nhat (At). Trong mang hinh tia, RL dugc phdi
hgp ting cdp nhu tha khi mdy cdt 1 md, ching ta phdi hop 2 v6i 4, 6 vé6i 4, 8
véi 6 va 10 vdi 8, tuong tu ching ta phdi hdp hudng con lai.

2.2.4.4Mang vong c6 nhiéu nguoén cung cdp .

Phdi hgp mang loai nay phic tap hon nhiu. T4t ¢4 cdc RL dong dién can c6
bo phan RW va tirng cip RL phdi phdi hgp véi nhau xoay vong cho cd hai
huéng. Hon nita & tai cdc niit c6 ngudn lién k&t véi mang vong, RL clia ngudn
ciing dugc phdi hgp RL cia mang vong. Qud trinh phoi hgp RL dong dién
trong mang nhiéu ngudn rit phitc tap. Thudng trong cdc mang vong ngudi ta
dung cic RL lam viéc theo cdc nguyén tic chon loc t6t hon nhu bdo vé
khodng cdch hay so 1éch.

2.2.5 P4nh gid bao vé dong dién c¢6 hudng .
Bdo vé dong dién c6 hudng don gidn va dim bido tdc dong chon loc d6i véi
mang dién dudc cung cAp tir hai phia. St dung két hgp cdt nhanh cé huéng,
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vdi bdo vé dong dién c6 huéng ta nhian dugc bido vé trong nhiéu trudng hgp
c6 do nhay ciing nhu thdi gian tic dong thod man yéu ciu. Kinh nghiém vin
hanh cho thdy bdo vé nay lam viéc chic chin. Bdo vé c6 nhugc di€m nhu
sau:

- Thoi gian tdc dong kh4 16n nhi't 13 ddi v6i bdo vé gan ngudn.

- C6 d6 nhay kém trong mang vé6i phu tdi 16n va bdi s6 dong NM nhd.

- C6 viing chét khi NM 3 pha.

Bdo vé qud dong dién c¢6 hudng dung rong rdi lam bdo vé chinh trong mang
dién c6 dién dp 1a 35 kV trd xudng va dugc cung cap tir hai phia. Trong mang
dién 110 kV va 220 kV, n6 chi y€u la bdo vé du trit vad doi khi né dudc st
dung k&t hdp véi cidt nhanh c6 hitong 1am bdo vé chinh.

Bai tap

Cho mang dién nhu hinh v&. Cdc s6 liéu nhu & bang 1,2,3,4.

a)Chon thdi gian tdc dong va dong khdi dong clia bao vé dong dién cuc dai
¢6 dic tinh thoi gian ddc 1ap dit tai cdc vi tri mdy cdt 1,2,3,4,5,6. Cho At=
0,5.

1 — 1 | ]
IX X1 | ALV
i > XII
III i |—>X
— — N
1I v
? ? 6
VI
\%
VII
VIII
Bédng 1
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P/IAl 4 |ty |ty [ty [ tv [ tvr |ty |ty | tix | tx | txr | tx; | x| txav
1 1 1 10,5(25]05] 1 0 0 1 (1,505 1 [05]1,5
2 (1522|151 (251 (151|151 151105
2 4 1 3 11,5] 2 1 I [1,5|1,5] 2 1 1 105 1

Bédng 2
Dong tai cuc dai(A)
Phuong | L+l Lty | Ivtlvy | Ivotlvin | Iix+Ix | IxetIxn | DxoctIxay
an
1 215 37 80 39 78 24 68
2 315 68 19 51 25 36 24
3 135 71 63 48 70 29 41
Dong ngidn mach nhd nhat tai thanh gép c6 phu tdi (Iy min T6)-
Phuong | I+II |II+IV | V+VI | VII+VIII | IX+X | XI+XII | XII+XIV
an
1 2110 1550 1100 770 1200 1080 950
2 1100 840 740 590 780 680 600
3 1430 1090 890 680 930 790 640
Bédng 4
Dong ngdn mach tai cudi dudng day (Iy cusi dusne day)-
Phuong | I+I1 | [II+IV V+VI | VII+VIII | IX+X | XI[+XII | XIII+XIV
an
1 1500 730 930 670 1100 690 710
2 850 550 650 510 640 510 530
3 1100 630 760 570 710 600 610
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CHUONG 3

BAO VE KHOANG CACH_ BAO VE SO LECH_ BAO VE DONG BIEN
CHONG CHAM PAT .

3.1 BAO VE KHOANG CACH.

3.1.1 Nguyén tic hoat dong.

Bédo vé dong dién cuyc dai, c6 hudng va khdong hudng, c6 thsi gian lam viéc
chon theo nguyén tic tirng cAp, doi khi qud 16n va trong mang vong cé sO
ngudn 16n hon hai, hoic mang vong c6 mot ngudn nhung cé nhitng dudng
chéo khong qua ngudn, khong thé ddm bio cit chon loc nhitng phan ti hu
héng. Nhu vay, can phii tim cdc nguyén tic bdo vé khdc vira ddm bdo tic
dong nhanh, vira chon loc va c6 do nhay tot d6i véi mang phic tap bat ky.
Mot trong cdc bdo vé€ d6 1a bao vé khoang céach.

Bédo vé khoang cdch 1a loai bdo vé c6 bd phan cd ban 1a bd phan do khodng
cach, 1am nhiém vu xdc dinh tong trd tir chd dit bdo vé téi di€ém NM. Thai
gian lam viéc ctia bdo vé phu thudc vao quan hé gitta dién dp Uy, dong dién
Ig dua vao phan do ludng cla bdo vé va gbc 1éch pha @y giita chiing. Thai
gian ndy ting 1én khi ting khodng cdch tir chd hu héng d&€n chd dit bio vé.
B4o vé dit chd gan hu hdng nhit ¢ thdi gian 1am viéc bé nhat. Vi thé bdo vé
khodng cdch vé nguyén tic bdo ddm cit chon loc doan hu hdng trong céc
mang c6 hinh ddng bit ky vdi sd lugng ngudn cung cip tuy y vdi thdi gian
tuong d6i bé.

Ngudi ta ding role(RL) tdng trd 1am bo phan do khodng cdch. N6 phdn tng
tryc ti€p theo tdng trd, dién trd hoic khdng trd cla dudng diy (Z, R, X). Tuy
bod phan khodng cdch phan tng theo Z, R, X ngudi ta phan biét khodng cdch
loai tdng trd, dién trd hoic dién khang. Bdo vé khodng cdch dugc diing thong
dung nhat 1 loai téng trd.

b€ bdo dam tic dung chon loc trong mang phifc tap, ngudi ta dung bdo vé
khodng cdch c6 huéng, chi tdic dong khi huéng cong sudt NM di tir thanh gép
dé&n dudng day. Thoi gian tdc dong clia cdc bdo vé theo cing mot hudng dugc
phdi hdp v6i nhau sao cho khi NM ngoai pham vi dudng diy dudc bdo vé, thoi
gian tdc dong clia bio vé 16n hon mot s6 cAp so véi bdo vé clia doan bi NM.
Su phdi hgp chinh xdc gifta cdc RL khodng cdch trén hé thong dién dat dugc
bdi viéc chinh dinh cdc ving va thdi gian tdc dong cia cdc vung khac nhau.
Thong thudng bdo vé khodng cdch s& bao gdbm bio vé viing I c6 hudng tic
thdi vd mot va nhiéu viing vé6i thdi gian tri hodn. Cdc tAm chinh dinh va thdi
gian tdc dong cho ba viing bdo vé khodng cdch dit tai MC & hai dau dudng
day B, C dudc cho trén H.3.1.

Thong thudng ving bdo vé thit I c6 thdi gian tdc dong tic thdi chi€m khodng
80% chiéu dai dudng diy bdo vé. K&t qua 1a con 20% dé dam bio sai s6 RL
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tranh tic ddng ma't chon loc d6i v6i phan dudng diy ti€p theo do nhitng sai s&
clia cdc BU va BI, dit liéu vé tdng tr§ dudng diy cung cip khong chinh xdc
khi chinh dinh va do ludng ctia RL. P6i v6i mot vai ing dung, trong d6 cdc s6
k&t hgp nay cho phép tim chinh dinh cda viung I c6 thé dugc ting d€n 90%
(khi ma dit lidu tdng trd clda dudng diy dugc do chinh x4c). Phdn con lai cla
duong day khong dugc bao phtu bdi vung I thi duge bdo vé bdi bdo vé cb
huéng cAp 2 c6 thdi gian tri hodn. TAm chinh dinh viung II cia bdo vé thong

Ving = 80% t4ng trd dudng day duoc bao vé

Vung II = dudng day dudc bao vé + 50% dudng day thu hai ngén nhat.
Vung III' T = 1,2 (dudng day dugc bao vé + dudng day thu 2 dai nhat)
vung IIIN = 20% hudng ngugc cla dudng day dugc bao vé

Hinh 3.1 P4c tinh thdi gian / khodng cdch cho ba viing bdo vé khoang cach

thudng bao phi toan bd dudng diay bdo vé, cong véi 50% cia dudng diy ké
can ngidn nhat hay dai hon 120% dudng diy bdo vé.

Thdi gian tri hodn clia viing II phdi dugc chinh dinh d€ phan biét vdi bdo vé
chinh clia phin dudng diy k€& ti€p, bao gdm bdo vé khodng cdch cip 1 cong
v4i thoi gian cdt clia mdy cit.

A

Hinh 3.2 Phéi hop thdi gian clia bdo vé khodne céch
Bédo vé du trir tir xa cho tit cd cdc sy co trén dudng diy k€ cin thudng thudng

GIAO TRINH BAO VE ROLE VA TU PONG HOA TRONG HTP Trang 43



TRUONG PAI HOC CONG NGHIEP TP HCM KHOA PIEN

dugc cung cAp bdi bdo vé cip 3 ¢ thdi gian tri hodn 16n hon d€ phan biét vdi
bdo vé viing II cong vdi thdi gian cit clia mdy cit. Vung III ¢6 tim chinh dinh
phdi it nhat bing 1,2 1an téng trd dudng ddy bdo vé va téng trd dudng diy k&
ti€p dai nhat. O cdc hé thong dién dudc k&t ndi véi nhau, 4nh hudng cia
ngudn cong sudt sy cd & cdc thanh cdi tir xa s& 1am cho tong trd biéu khi€n do
dugc cta RL 16n hon nhiéu tdng trd thuc t6i di€m sy c6 va diéu nay cAn phdi
dudc xem xét khi chinh dinh cho vung III. Trong cdc hé théng phan phdi hinh
tia v6i mdt dau cung cip ngudn khong bi 4nh hudng nay.

Bdo vé du trit tr xa cAp 3 doi khi c6 mdt ving bdo vé ngugc nhéd (thudng
khodng 20% phan dudng day dugc bdo vé) thém vao vdi tAm chinh dinh thuin
cta né (dic tinh offset). Vung bdo vé du trit tai chd nay dudc cung cip véi
thdi gian thi hodn dé€ bio vé nhitng sy ¢d thanh cdi va nhitng sy ¢d ba pha gin
thanh cdi khi cdc bdo vé khic khong tic dong dugc. Trong vai s6 dd, mot tiép
di€m tic thdi khdi dong véi nhitng su cd bén trong dic tinh offset ctia viing II1
dugc ding d€ cung cAp bdo vé cho su c6 gan hoic ki€m tra dudng ddy d€ bio
vé khi déng MC vao dudng diy dang bi sy ¢&, nhit 1a trudng hdp su ¢d ba pha
do khong loai v4 dao cdch li ndi dat an toan tif viéc sita chita dudng day trude
dé. Poi v6i ting dung nay, thdi gian tri hodn vung III dudc ndi tit trong thoi
gian ngidn khi déng MC biing tay.

Gidn d6 ving bdo vé va thdi gian phdi hdp ba cip cia bdo vé khodng cdch
cho 6 H.3.2.

Xét vi du H.3.2 12 mang c6 hai ngudn bdo vé dit cd hai phia diu dudng diy
va gai thi€t hoat dong c6 huéng (bdo vé 1, 2, 3..., 6). Phdi hgp thdi gian lam
viéc clia cdc bdo vé khodng cdch theo dic tuyé&n hinh nic thang (H.3.2b).

Khi NM tai di€ém N, giita tram BC, bdo vé (3, 4) gadn chd NM nh4t (Khodng
cdch 15, 1y) tdc dong vdi thdi gian nhdé nhat cdp 1 t'5, t's; bdo vé 1 va 6 c6
khodng cich 1;, I, cling khdi dong, nhung né chi c6 thé tic dong véi thdi gian
tri hodan #",#/" va dugc coi nhu 1a bdo vé dy trit trong trudng hgp doan BC
khong thé cdch ly. Bdo vé 2 va 5 ciing c6 cung khodng cich d€n chd NM
nhung khong khdi dong vi khong ding huéng. Néu di€ém NM khong nim &
khodng giita dudng diy ma nim vé mot phia dudng day (di€m N,), thi bdo vé
s€ tdc dong v4i thoi gian cap II ¢, bdo vé 4 van lam viéc vé6i ;. Trong
trudng hgp NM tai thanh gép C, thi su ¢d dudc c6 14p bing bdo vé 3 va 6 véi
thdi gian cAp I «/ va ¢! con bdo vé 4 va bdo vé 5 khong khdi dong. Bdo vé
khodng cdch c6 dic tinh thdi gian tirng cAp nhu trén hién nay dudc st dung rat
rong rdi, s6 lugng viing bdo vé va cip thdi gian thudng 1a 3. Chiéu dai viing
bdo vé va thdi gian cia mdi viing c6 thé chinh dinh dugc.

3.1.2 Chon cac tham so cta cac bao vé.

Chon cdc tham s6 ctia bdo vé khodng cdch 1a chon thdi gian tdc dong va dic
tuyén lam viéc tdng trd khdi dong clia cdc viing bdo vé khdc nhau. Quan sat
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mang dién cho nhu H.3.3. Gid thiét tai cdc tram A,B,C,D c6 dit bdo vé
khodng cdch c6 huéng tdc ddong 1én cdc may cit MC;, MCs,,.. MCq. Nguyén
tic cd ban d€ tinh todn bio vé 1a tinh chon loc, vi du NM tai N thi chi c6 MC,
va MC, dugc citra d€ co 1ap su co.

Cdp I bdo vé

- Pic tinh 1am viéc cda RL tdng trd thudng dugc chon dang cé hudng, cé thé
dic tuy&€n Mho hoic tif gidc hoic elip tuy theo ddi tugng bio vé.

- Thai gian 1am viéc cda bdo vé cap I 1a thdi gian tdc dong riéng clia bdo vé
(tdc dong titc thdi khong can bo phan thdi gian).

-Téng trd khdi dong cAp I Z/, dudc chon theo diéu kién sao cho bd phin
khodng cdch cip I khong tdc dong khi c6 NM ngoai pham vi dudng diy bdo

vé.

Hinh 3.3 Chon tham s8 cda bdo vé khodng cdch

Do d6 Z/, dugc chon nhd hon tdng tré dudng diy bdo vé véi sai s& 16n nhat
van ddm bdo: ZL+AZ < Z,
Téng trd khdi dong bdo vé khodng cich cAp I chdng NM nhiéu pha:

Z,, =kZ, =kZ1 (3.1)
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trong d6: Z, 1 tdng trd thi ty thuin trén mdi km dudng day bio vé

114 chiéu dai dudng day bio vé; Z;, 1a tdng trd thit ty thuin dudng
day bdo vé. k; = 0,8 + 0,9 1a hé s6 xét dén sai s6 BI, BU, dién trd tram trung
gian...

Z,, =koZ, =koZ,1 (3.2)
véi: kg = 0,75+0,85 ; ko thudng dugc chon nhé hon k; vi dién trd cham dat
trung gian mot pha véi di't thudng 16n hon cham giita cdc pha.

Hé sd bil cho s6 dd bdo vé chdng cham dat: &, =% (3.3)

L
v6i: Z,,Z, -1a tdng tr§ thit ty thudn va khong clia dudng day bdo vé.
Hé s6 bu clia bi€u thic (3.3) dugc dung cho dung diy don. Trong trudng hgp
bdo vé dudng diy song song, n€u van ding hé s6 bu nhu (3.3) do d6 c6 hién
tugng hd cdm, viing bdo vé cap I chdng cham dat mot pha sé bi tinh trang
dudi tAm, trong nhiéu trudng hdp can thi€t cé thé hiéu chinh hé s bu. Cap II
cua bdo vé
Téng tré khéi dong cdp II (Z"q) duge chon theo diéu kién sao cho viing bio
vé cap II phdi bao phid toan bd dudng diy mdt cich chic chin, d€ bio vé
phan con lai clia dudng day thi phdi bao vé cip II ¢6 viing bdo vé phadi vugt ra
pham vi dudng diy bdo vé (theo yéu ciu vé dd nhay, viing cap II phdi bao
phii 1t nhat 120% dudng day bdo vé kuy = Zhe/ Zoy > 1,2).
Pé& d@dm bao tinh chon loc va thdi gian tic dong nhanh, d6 dai viing II va thdi
gian lam viéc cla né phdi dugc tinh todn phdi hgp véi cdc bdo vé clia cdc
phin t¥ nGi véi thanh cdi clia cdc dudng day (ching han dudng BC, may bién
dp T, trén so dd H.3.3).
Thong thudng thdi gian 1am viéc clia bdo vé cap II cia cdc mdy cidt lan cin
dugc chon bing nhau: "=t + At (3.4)
v6i: t' 1a thdi gian tic dong nhanh cdp I ctia phan ti¥ ti€p theo; At = 0.3+0,5s
P& thod man chon loc trong diéu kién trén thi yéu cau dé dai ciia ving 11
khong duwoc vuot qud pham vi bao vé cdt nhanh hodc cdp I ciia phdn tit néi vao
thanh cdi cudi duong ddy cé tdng tré nhé nhat.
T cdc diéu kién trén tong trd khdi dong cap II dugce tinh:

Zy =k, (Z]1,,+kZy (3.5)
véi: k; = 0,85 + 0,9 1a hé s& phdi hdp v6i bido vé cap I tiép sau khi ké dén sai
sO cia b3o vé.

ki; = 0,8 + 112 hé sd tinh d€n sai s& bdo vé cip II; 1,5 1 chiéu dai dudng
diy bdo vé.

Z, 12 tdng trd dudng day bdo vé trén mdi km

Z's 12 téng tr§ khdi dong cap I nhd nhi't cia phin ti xudt phét tir thanh
céi cudi dudng day bdo vé.
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Khi tinh todn chon gié tri Z' cin luu ¥ cdc trudng hgp dong NM tai chd ngdn
mach khac v6i dong NM qua vi tri dit RL sé& dua dén sai s6 do ludng tdng tré
ctia RL. Trong cdc trudng hgp nay can hiéu chinh gid tri khéi dong biing cdc
hé s6 dugc goi 1a hé s6 phan dong (kyq).

Vi du hé thong dién (H.3.3) c6 ngu6n tai thanh cdi B nén dong NM tai bdo vé
1 khdc v6i dong tai di€m NM N,. Trong trudng hdp nay gid tri tdng tr¢ khdi
dong cap Il tai vi tri MC1 can tinh theo: ZY =k, (Z,1,, +kk—‘Z;) (3.6)

pd

Véi: k,, = IINAD : hé s6 phan dong 1a ti s dong NM qua diém dit RL Iyag so
NBN,
v6i dong NM tai diém NM Iygn, 12 di€m cudi viing II clia bdo vé A(N,).
Tuong tu can hiéu chinh gi4 tri tong tré khdi dong cap II theo diéu kién NM
sau MBA T;: z! =k11(211AB+:—lZn) (3.7)
5

véi: Z, 1a tong trd MBA c6 cong sudt 16n nhit tram B

Kt = Inag/ Inii : hé s6 phan dong 1a ty s6 dong NM qua vi tri dit bdo vé
Inag va dong NM qua MBA T, khi NM ngay sau MBA.
Gi4 tri tdng trd cap II clia mdy cit tram A dudc chon la gid tri nhd nhat clia
(3.5), (3.6), (3.7).
Gid tri dugc chon nay phdi dugc ki€m tra vé d6 nhay khi c6 NM tai thanh cdi
tram B.
Véi cdc dudng diy ngin, tong trd dudng diy nhd (5 + 10Q) yéu ciu vé do
nhay cao hon £’ > 1,5 vi bdo vé dudng diy NM xdy ra hd quang.
Trong trudng hgp do nhay ving II khong ddm bdo (k! < 1,2 ) do dudng day
ti€p theo sau qud ngin hoic tdng trd phan ti ti€p sau qua nhd thi tong trd khéi
dong cip II c6 thé phdi hdp chinh dinh theo bdo vé cap II clia phan i tir thanh
gép cudi clia dudng day. Theo diéu kién nay thi thdi gian cip II cda phan tk
ti€p sau:

th =t +At (3.8)
7" =k, (21, +kk—lz‘,§1) (3.9)

pd
Viéc phoi hgp véi viing bdo vé va thdi gian dugc minh hoa bing H.3.4.

D&i véi bdo vé cap I chong cham dat mot pha cho dudng day don, diéu kién
tinh todn chon cdc gi4 tri dit cing tuong tu nhu chdng NM nhiéu pha va hé s6
bu dudc tinh theo (3.3).

Trong trudng hgp bdo vé cho dudng diy c¢6 hd cdm can Ivu ¥ hién tugng viing
bdo vé c6 hiéu qua cip II dudc ndi rong hon gi4 tri ching dinh (hién tudng qud
tam) khi van hanh dudng day vdéi cdc ch€ dd khdc nhau. Can thi€t c6 thé hiéu
chinh hé s bu.
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Khodng cdach

. ; - 5
Hinh 3.4 Phdi hgp bdo vé khodng cach cap 11
cho dudng diy ti€p sau quéd ngin .

Cdp I ciia bdo vé

Muc dich clia viing bdo vé cap II 1a dy trit cho dudng diy bdo vé va cdc phan
tr ndi vao thanh cdi cudi dudng day bdo veé.

Téng tré khdi dong cap I1I c6 thé duge chon mdt trong hai diéu kién:

- Vung bdo vé cap III bao phii toan bd dudng day bdo vé ndi tit thanh cdi cudi
dudng day bdo vé. Viduy, theo s6 0 H.3.3: Z)'> Z,, +Z,.; Z)'> Z,, + Z,
Tdng trd duge chon: z"=12{7, +max{Z'BC;Z'TI... } (3.10)

Thoi gian 1am viéc cap L ¢ =1 + At

Pudng lién nét H.3.5 bi€u dién minh hoa ving bdo vé va thdi gian lam viéc
cAp III clia bdo vé A dugc chon theo diéu kién nay.
- Bdo vé cap III khdng dugc tdc dong khi tdi lam viéc cuc dai:
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A
t
EZIIIA At$ ZHIB
I $
Z A At ZHB tIHB
Z'a 1 (o Khodng céch
B
| | R
A B |C

Hinh 3.5 Ving bdo vé va thdi gian lam
viéc clia bdo vé khodng cdch cap III
Z.fIKH < Zmin
VGi: Zpyin — gid tri tdng trd nhd nh4t nhin tir vi tri role khi phu tdi hé thong &

ché& @6 cuc dai:

Z — Umin

ptmax I
ptmax

trong d6: Upy, 12 dién 4p nhé nhat khi phu tdi cuc dai (0,9+0,95 Ugy)

Ltmax 12 dOng dién lam viéc 16n nhat qua bdo vé.
Ving bdo vé cip III chon theo di€u kién nay thudng rit rong nén thdi gian
cAp III phdi dudc phdi v6i thdi gian cip III cla phan t ti€p sau: 1% =12 + At

A _tB

DPudng dit nét H.3.5 bi€u dién viing bdo vé va thdi gian 1am viéc cap III chon
theo diéu kién tai cuc dai.

Doi véi bdo vé khodng cach cap III chdng cham dit mot pha clia dudng day
don diéu kién tinh todn ciing tuong tu nhu chdng NM nhiéu pha va vdi hé s§
bl dong theo biéu thic (3.3).

Trong trudng hdp bdo vé dudng day c6 hd cdm can luu ¥ hién tugng quéi tAm
dé chon thdi gian tic dong cap 111 hop 1y.

Bdo vé khodng cdch cidp III ngoai chitc ning du trit cho dudng day ciing c6
thé dy trit cho NM trén thanh cdi va gn vi tri ddt bdo vé. D€ thyc hién chic
ning nady ngudi ta ding dic tinh tdng trd c6 huéng ngudc (offset-MHO). Gid
tri tong trd dit hudng ngugc khodng 10 + 25% téng trd khdi dong cap I (1a cAp
IV cia bdo vé€0. Trong trudng hgp khdng st dung dic tinh offset-Mho, ngudi
ta dung thém cip bdo vé thi tu bdo vé mot phan ngude dudng diy. Téng trd
khdi dong huéng ngudc 1a 25% téng khdi dong cidp I n€u dudng diay bio vé
ngin (< 30 km) hay Z" = 10% Z' néu dudng diy bio vé dai.

B4o vé cAp IV huéng ngugc con ding cho cic so dd bdo vé khodng cédch pilot
khod hay cho phép. Ving bdo vé cap IV trong trudng hop nay dugc tinh todn
16n hon viing bdo vé cip Il clia bdo vé dau kia dudng diy, nghia 1a:
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Z) 2120%.Z, —Z ,,
Trong thyc t€ 4p dung tinh todn, n&u ki€m tra cdc y&u td dnh hudng dén sai s&
do tong trd nim trong gidi han cho phép, ngudi ta thudng chon tdng trd ba cip
nhu sau:
Cap I: 85— 90% tdng trd dudng day bdo vé
Cap II: tdng trd dudng ddy bdo vé + 50% tong trd phan ti ti€p sau ngin nhat
Cap III: 1,2x (t8ng trd dudng day bdo vé + tdng trd phan ti ti€p sau dai nhat).
Trén H.3.6 gidi thiéu cdc dang dic tuyén clia bdo vé khodng cdch cip 3
thudong gép:

Jx

jX A

i C

X n 1
w 111 B7 11

R

—

T~

vA&

\é S ‘ 11 1 R
& A Y AK
a) b) ' '

Hinh 3.6 C4c dang dic tuyén cda bdo vé

Trudng hgp a: dung ba RL tdng trd khong c¢6 huéng phdi hdp cliing RL dinh
hudng cong suit d€ xdc dinh 1am viéc clia ba cip.

Trudng hgp b: 1a diing ba RL t6ng trd c6 hudng cho ba cap khic nhau.

Trudng hgp c: 1a dung déc tinh t gidc.

Bio vé cap III, ngoai chifc ning du trit cho dudng day, ciing c6 thé du trit cho
thanh cdi va cdc di€ém NM gan chd dit bdo vé. Ngudi ta thudng dung dic tinh
offset-Mho (H.3.6b) hoic cip IV (H.3.6¢).

3.1.3 P4nh gi4 linh vyc @ng dung ctia bao vé khoang cdch .

Nhd c6 mot s6 uu diém nhat dinh nén bdo vé khodng cich dugc tng dung
rong rai trong cdc mang dién dp.

a) Cdc wu diém chinh ciia bdo vé khodng cdch.

P4m bdo tinh chon loc trong mang ¢ cu tric bat ky va c6 s& ngudn cung
cap tuy y.

Viung I clia bdo vé chi€m gan 80 + 90% do dai phin t dugc bdo vé va cé thdi
gian 1am viéc rat bé. Piéu nay rit quan trong ddi v6i diéu kién Sn dinh hé
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thong 12 phdi 13 phai cit nhanh phin tk sy ¢6 gan thanh gép nha mdy dién va
cdc tram diém niit cong suat 16n.

C6 do nhay cao ddi véi NM.

b) Cdc nhugc diém ciia bdo vé khodng cdch .

Phitc tap vé mit so @6 cling nhu ban than clia cdc RL thudc vé sd dd bdo vé.
Bad vé khodng cdch dung RL dién co 1a loai bdo vé c6 nhiéu RL vi can nhiéu
ti€p diém nhat.

Céc so d6 bdo vé khong ti€p diém dung bdn din, vi mach thi phic tap vé mit
sd d6 logic va c6 nhiéu phin t chifc ning.

Khong ddm bao cit tic thdi NM trén toan bd dudng diy dugc bio vé.

Phan ng theo dao dong va phu tdi, vi vdy viéc tranh phu tai lam giam do
nhay bdo vé, gidm tdc dung du trit cho phan tif k&. P& chong dao dong phai
dung thi€t bi khod va bdo vé cang trd nén phic tap.

Tuy con nhitng khuyét diém trén, nhung hién nay bdo vé khodng cich van la
bdo vé thong dung nhit ding d€ bdo vé chinh hay du trit cho cdc dudng day
cao 4p hay trung 4p.

Chii Y:hién tuong dudi tam va qud tam.

Duéi tdm : Role khodng cich xdy ra hién tugng du6i tim khi téng trd biéu
ki€n do ludng 16n hon gid tri tong trd thuc khi sy c6 x3y ra tir chd dit role dén
di€m ngdn mach. Anh hudng nay dugc han ché bing cich st dung hé sd bu.
Qud tdm : Role khodng cdch xdy ra hién tugng dudi tAm khi tdng trd biéu
ki€n do ludng nhd hon gi4 tri tdng trd thuc khi su c6 xay ra tir chd dit role dén
di€m ngin mach. Anh hudng nay dudc han ché bing cich st dung hé s& bul.
Bai tap

t t 3

ty

Cho s6 d nhu hinh v& va bing phuong 4n , chon tri s6 khdi dong (Zyai', Ziai"
t,"ctia bio vé khodng cdch hai cAp chdng ngdn mach nhiéu pha dit tai vi tri
mdy cit 1 vd may cit 2.

Cho At=0,5s , hé s& du trit cAp 112 0,85, cAp 212 0,8. Tai vi tri 2 dit bio vé
khodng cdch 3 cap, may bi€n 4p c6 bdo vé so 1éch tdc dong tic thdi.
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Z44=0,4Q/km. Ux%p\pa= 10,5%. Céc dit liéu dudng day, MBA, thdi gian cit
NM ciia cdc nhanh phu tdi cho § dudi diy.

P/a | Chiéu dai dudng diy(km) | C/s mba(MVA) Thai gian bao vé(s)

11 12 13 14 15 16 17 ST1 S12 S13 S14 S15 9] t 3 ty ts

1 30 |30 {40 |50 |50 |20 |0 |2.10|2.10|40 |63 |40 |2 1 1,5(2 2

2 30 |30 {40 |20 |30 |20 | O |2.16]32 40 (40 |40 |2 1 1,5(2 2

3 30 |30 {40 |20 |30 |0 |30 |63 40 40 |40 |40 |1 2 15152

3.2 BAO VE SO LECH.
3.2.1 Nguyén tic thyc hién.

1=0 I#0
n C H 1 & H

o - 1 ] W o
BDéitugng \_&

e Dai tugng
N . ——
bao vé t i béo vé -

a) b)

t
!

H

Hinh 3.7 Nguyén tic cd bdn ctia bdo vé so 1&éch doc

Theo dinh luat Kirchoff, tong vectd clia tit cd dong dién ra va vao cdc nhdnh
cia ddi tugng BV bing khong, ngoai trlt c6 NM bén trong d6i tugng BV nay.
Do d6, né€u tat cd thit cAp clia mdy bi€n dong cdc nhdnh cia ddi tugng BV
dugc ghép song song v4i nhau véi mot rdle dong di€n thi s€ khdong c6 dong
dién chay trong role trir khi c6 ngdn mach bén trong ctia doi tugng bdo vé .
Bdo vé dua vao nguyén tic trén goi la BV so léch doc (H.3.7), ¢6 tinh chon
loc tuyét doi, phan biét dugc NM bén trong va bén ngoai cia doi tugng BV va
nhu th€ cho phép cit sy cd cia d6i tugng BV nhanh chéng. N6i cdch khac, BV
so léch lam viéc dua trén su so sdnh truc tiép cdc dong dién trén cdc nhdnh
ciia doi tuong BV. D6i vdi duong day lam viéc song song nguoi ta ding so léch
ngang so sdnh dong chay trén cdc nhdnh song song. PE thuc hién bio vé so
léch doc ngudi ta c6 thé dung lai sd @5 dong tudn hoan hay sd db cin bing 4p.
3.2.1.1 So do dong tudn hoan.

D& dé hiéu ta quan sit vi du ddi tuong bdo vé c6 hai nhdnh (dudng diy, mdy
phat..) (H.3.8). Cdc cudn thit cAp dugc ndi song song sao cho khi NM ngoai,
sudt dién dong thit cAp cdc mdy bi€n dong trong mach vong huéng ndi ti€p
nhau va dong trong diy ndi c¢6 cuing huéng. (N€u dit cic BI cing mot quy u6c
cyc tinh thi cdc dau cuc thit cAp BI gin d6i tugng bdo vé ghép ndi chung véi
nhau va cdc diu cuc kia ghép ndi chung véi nhau). RL so 1éch ciing ndi song
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song v6i cudn thit BI. Dong vao RL 7, =‘iT, +iT,,‘. Khi NM ngoai ving bdo vé
(gi6i han bdi cac BI) trong ch€ do binh thudng I, =—I,,. Dong th I, va I,
di qua RL ddi chiéu nhau:

I_I +Ii

jR:‘jTI+jT[[‘:O;jR:n "

1 1

| = il ol Iy
Y Daéi tugng y | | ' 7 |
I - bao vé ot I I - w» I
Ity Ly Iy Iy :’II . L717

Ini¢t1m IT11¢$ I

Hinh 3.8 Sd d6 so 1éch dong tuan hoan

Trong di€u kién n; = ny = n va BI 1am viéc khong c6 sai s8, ta ¢c6 1I,, = -1,
va Iz = 0 va RL khong tdc dong. Khi c6 dao dong ciing c6 su phan bd twong
tu.

lTI A A lR
®
IT] In
y °
It
a) b)

Hinh 3.9 D thi clia véctd clia dong dién trong mach bdo vé so 1éch

Nhu vdy bdo vé so léch vé nguyén tic khdng phdn ng theo NM ngoai, dong
phu tdi va dao ddng, vi vdy cé thé thuc hién tdc dong tic thdi va dong khéi
dong clia n6 khong chon theo diéu kién 16n hon dong phu tdi va dao dong.
Khi NM trong viing bdo vé (H.3.8b) cdc dong so cap I; va I dau cé huéng tu
thanh gép clia tram t6i chd NM.

Dong RL:

LT Ly

iR :‘jn +jT11‘:iR = n

n

1 n
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trong d6: Iy : lam bdo vé tic ddng (dong dién di vao rdle)

Iy :dong NM t6ng tai chd NM.
Trén H.3.9, @6 thi vecto don gidn clia dong dién thif cAp cla mdy bi€n dong
va dong dién di qua RL trong s6 dd bdo vé so 1éch § tinh trang 1am viéc binh
thuong hodc NM ngoai (a) va khi NM trong viing bdo vé (b).
3.2.1.2 So dob loai cdng bdng dp .
Céc cudn thit cap clia bi€n dong dugc ndi sao cho khi NM ngoai va 1am viéc
binh thudng, sdd clia ching ngugc chiéu nhau trong mach. RL dugc mic ndi
ti€p trong mach day din phu.
Khi NM ngoai, ciing nhu khi c6 dong phu tdi chay qua cdc sdd E, va E,,

s . . E,-E
1 7 — 3 — A _ -1 Ti
bang nhau, vidu 7, =1, va nj=nynén [, =—"—"

=0

—ar

oy
L L i
ITW prid

! a) I|I

-+
—~
-3

Hinh 310 So do so 1éch loai cAn bing dp

Trong d6: Z 1 tdng trd toan mach vong.

Khi NM trong toan viing bdo vé (h.7.4b) cdc sdd E,, va E,, cong nhau va tao

nén dong trong RL 1am bédo vé tdc dong.

Hién nay bdo vé so 1&ch vdi dong tudn hoan dugc diing phd bién.

3.2.2 Dong khéong can bing trong bao vé so léch .

Khi khdo sdt nguyén tic tdc dong cia bdo vé so léch, ching ta gia thi€t mot

trudng hop ly tudng ring trong trudng hgp binh thudng va NM ngoai khong c6

dong dién chay vao RL. Thyc t€ nhu da tim hi€u sy lam viéc cia BI & chudng

1 thi dong dién thit cAp ctia B bing:
ileiSI_I jTllsz[[_i

lu 1

va dong trong RL 1, =1, -1, =1,,-1,=1I,,, dong dién tir hod I, va I,
thudng khéc nhau ngay c4 trong trudng hop cdc BI gidng nhau.

Ngoai dong dién tir ho4, dong khong cin bing con chiu 4nh hudng ciia dién
trd clia cdc diy din phu trong cdc nhdnh ctia mach bdo vé. N€u dung cdc BI
c6 ty sO bi€n d6i khong gidng nhau (cho cdc phan ti nhu MBA 2, 3 diy quin,
tw ngdu, thanh gép..) thi dong khong cin biing sé ting 1én nhiu, vi khi d6

dong tir hod khdc nhau nhiéu.

GIAO TRINH BAO VE ROLE VA TU PONG HOA TRONG HTP Trang 54



TRUONG PAI HOC CONG NGHIEP TP HCM KHOA PIEN

Dic biét, dong I,, s& dat nhitng gid tri rdt I6n khi c6 NM ngoai, khi &y céc
mach tif cia BI bdo hoa véi mitc dd khdc nhau va 4nh hudng cla thanh phin
khong chu ky clia dong NM 1én dong thit ciAp cia cdc mdy bi€n dong cling
khac nhau.

Chiing ta c6 thé rit ra k&t luan sau cho dong /I, :

-1
1an va c6 thé 16n hon ci dong lam viéc cuc dai.

- I, c6 gid tri 16n nh4t khong phai & thdi di€m dau clia NM ma hdi chim
hon.

- C6 gid tri 6n dinh ctia /,, sau liic NM c6 thé 16n hon rit nhiéu so véi tru6c
lic NM do tir cdm thira trong 161 thép.

- I, tit tuong ddi nhanh (thdi gian ton tai nhitng gid tri /., khong vugt qud

., trong tinh trang qud d6 c6 thé vugt qud gia tri 6n dinh cda né gidp nhiéu

vai phan muoi gidy).
3.2.3 Dong dién khéi dong cia BV so léch.
D€ bio vé so léch c6 thé 1am viéc ding phai chinh dinh dong khdi dong ciia
né 16n hon dong dién khong cin bing tinh todn 16n nhat khi NM ngoai viing
bdo vé:

Ikd 2 Kat . Ikcbttmax
VOi: T iehumax © 12 dOng khong cin bing tinh todn cuc dai.

Ikd 2 fi max ° kkck . Ingoéi max
Trong d6: f; .y : 12 sai s6 cuc dai cho phép clia BI trong tinh trang Sn dinh

f; max = 10% = 0,1

Kqn :12 hé s& dong nhd't ca cdc BI; kg =0+ 1
Kan = 0 : khi cdc BI hoan toan giéng nhau;
k4, = 1 : khi cac BI khac nhau hoan toan.
Kick — 12 hé s6 k€ d&€n dnh hudng clia thanh phan khong chu ky cia dong NM
Lgoai max : 12 thanh phﬁn chu ky ctia dong NM 16n nhat.
Yéu cau vé dd nhay clia BVSL:

K, = M>2 (TVBV: trong ving bao vé)

kd

Thudng vi dong dién khong can bing Iy, khd 16n nén n€u khong dung nhitng
bién phdp dic biét d& han ché né thi bio vé khé ddm bdo yéu ciu vé d6 nhay
da néu.

3.2.4 Bao vé so léch ngang .

Bédo vé so 1éch ngang 1a bdo vé thudc loai don gidn va tin cdy. Bdo vé khong
phdn tng theo dao ddng, qua tdi va tic dong khong thdi gian khi NM xdy ra §
bat ky di€m nio trong viing bdo vé. Pdi v6i dudng day tdi dién dai, nhugc
di€m ctia bdo vé 1a viéc truyén tin hiéu, ton phi cho day din phu cao. Ngoai
ra, bdo vé c6 tdc dong sai khi diy din bi hu hdng. D€ bdo vé cho dudng day
song song, dai va cé dién tr§ ddy nhu nhau, hay 1a mdy phat dién c6 hai cudn
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day quin song song, ngudi ta c¢6 thé diing bdo vé so 1éch ngang. Nguyén i tic
dong clia né dua trén sy so sdnh tryc ti€p dong dién chay trén cdc nhdnh song
song. Vi dién tr§ cdc nhdnh 1lam viéc song song bing nhau nén khi binh
thudng va khi NM ngoai, cdc vectd dong dién trén cdc nhdnh bing nhau:
I, =1, (hinh 3.11a). Khi NM x4y ra mot trong hai nhdanh cdc dong nay khong

con bang nhau nita.

(4
L I A I B
—— — — —_—
O— e O v .0
N N’ il ' 1l &/
i Sul
— —
I Iy
a) b)

Hinh 3.11 Phian b6 dong dién trén cdc dudng diy song song
a) Khi binh thudng va ngin mach ngoai.
b) Ngidn mach trén mot dudng day.

Tai ddu A cdc dong I; va Iy tring pha nhung bi€n do khdc nhau; con tai B; cac
dong khéc cd pha 14n bién d6 (H.3.11b).

Nhu vay sy mat cin bing cdc dong trén cdc nhdnh song song vé mit bién dd
ciing nhu géc pha 1a ddu hiéu phdn 4nh sy c6 trén mot trong hai dudng day.
C6 hai loai bdo vé so l1éch ngang: tai cdc phdn tit c¢é hai nhdnh song song,
dugc néi vao moét mdy cdt chung thi ditng bdo vé so léch ngang dong dién. Tai
cdc duong ddy song song cé mdy cdt riéng & méi duong day thi ding bdo vé so
léch ngang co hudng.

Bdo vé so léch ngang dong dién.

Khi chi c6 mot dau dudng day cung cip, BV chi dit mot phia c6 ngudn, con
ddi v6i cdc dudng day c6 ngudn cung cdp 6 hai diu thi dit & cd hai phia
dudng ddy song song. Hinh 3.12 gidi thiéu so dd BV vé cho mdt pha. Mdy
bi€n dong vdi cling hé s& bi€n ddi n dugc dit tai cdc pha cling tén.
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3) A _>1” B
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AN I
E%g E ; ) I m
bis o o Ls / : Ingy P

Hinh 3.13 Vung chét clia bdo

Hinh 3.12 Bdo vé€ so léch ngang dong dién vé so Iéch ngang dong dién

Céc cudn tht clia ching dugc dau véi nhau bing cdc cyc ddi tén, con cudn
day clia RL thi dau song song vé6i ching. Khi binh thudng va khi NM ngoai,
dong qua RL: 1, =1, +1I,, =0 BV khong tdc dong. Thyc t€ Iz ¢6 dong khong
can bing I, do sai s6 cda BI va do dién tr§ cla cdc dudng diy khdng hoan
toan nhu nhau. D€ RL khong tac dong nhim can chon Iy >lie,. Khi NM x3y ra
vi du duong day L; tai diém N, ta c6 I;>I;, do d6 trong RL c6 dong :
I,=1,+1I, #0.

Néu Ig>lyq thi BV tdc dong cit MC chung dudng diy. Dong I; va I di dén
diém NM N theo hai nhdnh song song va ti 1& nghich v&i tdng trd clia
ching(H3.13).

Néu dich chuyén diém N din t6i tram B thi I; gidm con dong trong RL:
I, =1, +1I, gidm. Khi NM tai thanh gép B thi /, =0. D& dang thdy riing gan
thanh gép tram B ¢6 ton tai mot doan dudng ddy ma khi NM trong d6, dong
trong RL nhd hon gid tri khdi dong. Pi€m bién cla doan nay cé Igx=Igr va
nim cdch thanh gép tram B mot doan m. Nhu viy viing dudc BV khong thé
bao gdm toan by dudng diy. Poan m clia dudng diy nim gin thanh gép tram
d6i dién ma khi NM trong dé thi BV khong thé tdc dong vi khong di nhay
dugc goi 1a viing chét cda BV. Sy ton tai viing chét 1a nhugc di€m quan trong
clia BV so léch ngang. D€ cit NM trong viing chét cin dit thém BV khic.

“ A <. P , . S I
Chiéu dai cua BV m dugc xdc dinh bang: m =%1AB
N

Trong d6 :Iigyy 12 dong khdi dong clia BV; Iy 12 dong NM tai B; 155 12 chiéu
dai doan AB.

BV dugc coi 1a hiéu qud néu ving chét cia BV khong vugt qud 10%. Khi cdt
mot trong cdc duong ddy song song, BV so léch ngang trd thanh BV qud dong
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tdc dong tiic thoi doi vdi duong ddy.Vi vay, taic ddong khong chon loc, d€ trdnh
diéu d6 can khod BV nay khi cit mot trong cdc dudng ddy song song.

3.2.5 Danh gia BV so léch.

BV so léch doc thudc loai don gidn, tin cdy. BV khdng phan tng theo dao
dong qud tai, NM ngoai va tidc dong tifc thdi khi NM x4y ra bat ctt diém nao
trong ving BV. Nguyén tic cia BV dugc st dung rong rii d€ 1am BV chinh
ch6ng NM bén trong cia mdy phét, m4y bi€n 4p, thanh gép, dong co, dudng
day. BV so léch ngang thudc loai don gidn tin cdy, khong phdn Gng theo dao
dong, viéc chon tham s& don gidn. Nhudc di€m cda né 13 viung chét, hién
tugng tic dong khong déng thdi 1am ting thdi gian cit NM, c6 tdn tai viing
chét, phdi khod BV khi cit mot dudng diy, vi vay can bd sung BV cho dudng
didy con lam viéc. BV dugc dung BV cho dudng ddy lam viéc song song, mdy
phdt c6 hai cudn day tinh lam viéc song song.

3.3 BAO VE DONG BPIEN CHONG CHAM PAT .

3.3.1 Bio vé chong cham dit trong mang dién c6 dong cham dat 16n .
Mang dién c6 dong cham dat 16n 12 mang c6 trung tinh n6i tryc ti€p voi dat.
BV phin tng theo dong va 4p thi tw khong Iyva Uy. P& chong NM cham dit
N', N"'(NM cham d4t thudng xdy ra), ngudi ta ding bd BV thd tu khong
riéng biét d€ chdng cham dat; BV nay thuc hién don gidn hon va ¢6 nhiéu vu
di€m hon so v6i Bv phdn tng theo dong toan phin nhu da xét & trén. BV thit
tu khong c6 thé thyc hién dudi dang BV dong cuc dai, BV cit nhanh don gidn
cling nhu ¢6 hudéng. BV khodng cdch, so 1éch .. (BV thi tu khdong dang
khodng céch so 1éch). P& nhian dudc thanh phan thit tw khong (TTK), ngudi ta
dung b6 loc I hay Uy da dudc trinh bay & chuong 1.

3.3.1.1 Bdo vé dong cuc dai thit tu khong .

Rdle ndi vao bd loc dong thit ty khong(H.3.14). Thoi gian tdc dong ciia BV
dudgc chon theo nguyén tic bic thang ting din 1én tinh tif diu nhan dién vé
phia ¢c6 mdy bi€n 4p, c6 trung tinh ndi dat :t'3< ', <t’;.

| Hinh 3.14 Sc d6 khdi bdo

T I /L vé dong thit ty khong
éﬁ i & O—O
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Né&u cdc mang dién 4p cao va mang dién dp thdp ndi nhau qua mdy bi€n dp
c6 t6 d&u day Yo/A hay A/Yo(vi du mdy bi&n dp Ts trén hinh 3.15), thi bdo vé
thtt ty khong (BVTTK) dit tai phia cao, MBA d6 c6 thé c6 thé tic dong khong
thdi gian (BV3). Ta c6 thé thuc hién dudc diéu kién trén, vi khi NM phia dp
thap, phia cao d4p khong cé dong thit tw khong qua BV nén khong tdc dong
sai. Nhg t’; =0 nén thGi gian tdc dong cia cdc BV khdc ciing nhd hon so vdi
dong cuc dai tuong Ung t’; <tp, t’|<t;. biéu d6 c6 thé gidi thich nhu sau:khi
NM § phia 4p thap, BV dong cuc dai dit & phia 4p cao c6 thé tdc dong, vi vay
can phdi phdi hdp thdi gian tdc dong clia BV dong cuc dai phia 4p cao v6i
phia 4p thap t; >t’3 =0. N€u mdy bi€n 4p T; trén hinh 3.15 13 ty ngiu va mang

“‘ﬁé b6 Lo goté-

t

a)

Hinh 3.15 Thdi gian tdc dong cla bdo vé dong cuc dai thit tw khong

dién hai phia cia MBA 1a mang c6 trung tinh ndi dit, khi NM phia nay thi
phia kia ciing xudt hién I,. Trong trudng hdp nay, can phai phdi hop BV thit ty
khong ctia hai mdy va nhu vy tacod : tz=1t'3; t, =t’5; t; =t').
Dong tic dong clia role, dong cuc dai thi ty khong dudc chon tir diéu kién
bdo ddm tdc dong mdt cach chic chin khi cham dat, & cudi doan k& ti€p va
tranh dong khong cin bing.
- biéu kién thtt nha't : Lis <3.Ionmin:
- Piéu kién tht hai : Lig >Ikcomax-
Diéu kién thit hai 12 quyét dinh. Theo diéu kién nay:

I = Koo Ikeomax ~ (trong d6 : K =1,2 d€n 1,5). (¥)
Dong Ixpmax dude tinh ng véi ché do binh thudng, hoic NM, tuy thoc vao
thdi gian tdc ddng ctia BV.
N&u thdi gian tdc dong ty ciia BV thit tu khong 16n hai thdi gian tdc dong t,
clia BV chdng ngdn mach giita cdc pha dit k& ti€p & doan ti€p sau, thi Iy clia
BV chi can chon 16n hon dong khong can bing (Ig.,)trong ch& do binh thudng.
Do d6 khi NM gitta cdc pha, s& dugc BV dong cuc dai cidt sém, truéc khi BV
thtt ty khong, doan sau kip tdc dOng sai.
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Dong khong can bing trong ch€ dd 1am viéc binh thudng dugc xdc dinh bing
dung cu do. V6i mdy bi€n dong c6 Iy, =5A,dong khong can bing Ik, khodng
0.01A dé&n 0.2A. Vi vay dong khdi dong clia BV chon theo (*) rat nhd Iigr
=0.5A + 1A (khodng 10% dé&n 20% dong dinh mifc thit cAp cia BI ).

N&u ty < t, thi BV phdi trdnh dong khong cin bing ¢ng véi ngdn mach 3 pha
& dau doan k€& ti€p sau.Vi BV tdc dong vdi thdi gian 0,5s va 16n hon nén chi
cAn trdnh gid tri 6n dinh cla dong khong cin bing 16n nhit . Theo kinh
nghiém van hanh, n€u cdc mdy bi€n dong dudc chon ding va phu tdi cla
chiing déu nhau, ta c6 thé chon Iiug = 2 + 4A, tuy thudc vao boi s6 cia dong
NM (40 + 80% lgmpi )-

Trudng hop chung, d€ xdc dinh dong khong cin bing (KCB ) 6n dinh khi
NM, cin xdc dinh hoa tin bac 1 va bac 3 (I » Iy ) clia dong KCB theo
cong thitc thuc nghiém, rdi sau d6 tinh Ty, theo:

Né&u cdc BI 1am viéc & phadn dudng thing clia dic tuyén, thi thanh phin hoa
tAn bac 3 cda dong tif hod I,s nhd .Trong trudng hgp ndy c6 thé€ tinh :

Iiep = Kan Fi. N

Trong d6 : Ky, — hé s6 dong nhat 14y bing 0,5 d&€n 1 tuy thudc vao do dong
nhit cdc dic tuyén va phu tdi cidc bi€n dong .

f; — sai s6 bién dong BI; khi cdc bi€n dong dugc chon theo dudng cong sai s6
10%, thi 14y f; =0,1.

I,”) - gid tri 16n nhdt ciia dong NM 3 pha khi hu héng x3y ra & doan ti€p sau.
Do nhay clia BV dugc dic trung bdi hé s6 nhay : K, =3Iﬂ

kd
V6i Igmin — dong thd tu khong nhd nhat khi NM 1 pha va 2 pha cham dat &
cudi doan ti€p sau.Yéu cau K, >1,5.
3.3.1.2 Ddnh gid va pham vi sit dung BV.
Trong mang dién 110 — 220KV, BV thit ty khong, dugc dung rat rong rai. Cdc
vu di€m chinh cia BV di dudc thuc t€ van hanh xdc nhén, 13 ¢6 sé d6 don
gidn va do6 tin cdy cao. BV ¢6 dd nhay cao, vi dong tic dong cia n6 khong
can chon 16n hon dong phu tai .
Nhugc di€m gin lién véi nguyén 1y tdc dong clia né 1a BV phdn @ng theo
dong trong ch& dd khong toan pha va cé thé tic dong sai khi ditc diy pha
trong mach thit c4p ctia mdy bi€n dong .
3.3.2 Bio vé chong cham dit trong mang dién c6 dong cham dat nho.
Mang dién c6 dong cham dat nhd c6 trung tinh cdch dién, hodc ndi dat qua
cudn dip hd quang, hoic dién trd 16n, hoic mdy bi€n 4p ndi dat. Khic véi
mang c6 trung tinh n&i da't tryc ti€p, cham dit mot pha trong trudng hgp nay
khong tao nén NM va do d6 khéng lam cho dp ddy bi gidm, ciing nhu khong
giy ra dong ting cao trong mang. Hiy xét dic di€m thay d6i dong va 4p trong
mang, do thi vecto cac dai lugng nay khi x4y ra cham dat 1 pha (h.3.16). bé
don gidn coi ring mang lam viéc khong tdi.

GIAO TRINH BAO VE ROLE VA TU PONG HOA TRONG HTP Trang 60



TRUONG PAI HOC CONG NGHIEP TP HCM KHOA PIEN

§
i
i U
i

Hinh 3.16 Cham dit mot pha trong mang c6 trung tinh cdch dién

Trong diéu kién binh thudng 4p diy din A, B, C so véi dit bing véi cdc dp
pha tuong Gng U,, U,,U.. Cdc 4p nay bing cdc sic dién dong (sdd)
E,,E, E. vi gid thi€t mang khong tdi. Cdc vectd dp pha thanh 1ap hinh sao
doi xing (H.3.16b), tdng cdc véc td nay bing khong vi 4p clia dién dung pha
so vdi dat. Cdc dong nay vudt trudc cdc 4p tuong tng mot géc 90° .

Téng cdc dong dién dung ndy trong ché do binh thudng bing khong, vi vay
khong c6 Iy . Khi cham dat truc ti€p 1 pha (vi du pha A). Ap pha nay so véi
dat gidm t6i khong (U, =0). (Khi pha A cham dat, th€ clia di€ém N bing th&
clia dat).

Ap clia di€m trung tinh Upr so v6i dat khi d6 bing 4p giita 2 di€ém N va trung
tinh (TT)va bédng : U,, U L —EA.

Ap clia pha B va pha C so vdi dat ting bing gid tri 4p ddy: U, =U,,,U. =U,,
Tai chd cham dit c6 dong. Dong nay chay qua cdc dién dung cia cdc pha
khong hu hdng.Vi U, =0, nén I, =0. Trong cdc pha khac c¢6 cdc dong vugt

. U U
trudc cdc 4p tao ra giita chiing mot géc 90% f, = =4 .= _;A .
c .] c
Dong I, tai chd hu héng véi chiéu duong qui uSc va bing : I, =—(I, +1,) thay
vaotrén: I, =—(I, = UBA +1. = UCA).
‘ X,

Tu hinh 3.16¢ ta c6 : UBA+UCA =-3E,.

3.E, 3U,

X X

Nhu vidy dong I; bing 3 1an dong dién dung clia pha trong ch& do binh
thuong.Dong I; chdm pha so v8i Uprr mot goéc 90°, né ti 1€ v6i 4p mang va
dién dung ctia pha (X.=1/®wC) va c6 thé dugc tinh theo cong thuc :
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. U, Py
I, =31,=3-2=3U,0C,110°(4).

P

Trong d6 : 114 chiéu dai tdng cong cia diy dAn mot pha .

C, la suat dién dung ctia pha so vdi dat trén 1 km, dién dung pha do6i véi dat

clia dudng diy trén khong nhd hon rit nhiéu so véi day cép.

Ap thit tw khong khi c6 cham dat:

U,= Ys +lgB U :_EA :UTT .

Nhu vay 4p thit ty khong biing va ngudc chiéu véi d4p su c6. Néu bd qua dién

tré cia ddy din (vi né rit nhd so v6i X, ) ta thiy ring 4p cda thit ty khong cia

mdi di€m trong mang déu bing nhau va bing: U, =U,,.

Dudi tic dung ctia 4ap U, c6 dong I di qua, dién dung clia cdc pha va céac

trung tinh cia m4y phdt va mdy bi€n 4p. Dong thit tv khong :

I-OZiA+iB+iC Ayt
3 3

Dong [, vugt trude U, mot géc 90° .

-1,.

Luu y : gbc 1éch pha nay khi chon géc nhay cia role dinh huéng cdng suit thi
tw khong trong mang c6 dong cham dit bé. N&éu cham dit qua dién trd trung

gian dp pha bi hu hdéng : U, = 1,1, = U, con ép tai di€m trung tinh :
U, =, +U, .
Nhu vay, Urr nhd hon so véi trudng hdp cham dat truc ti€p. Ap cdc pha khong
hu hdng so vé6i dit, cling nhu dong I, va Iy déu gidm. Trong dién dung so véi
d4't cia pha hu hdng ciing ¢c6 dong : I, = h
Trong céc tinh todn ngudi ta diing hé s6 cham B d€ ddnh gid d6 gidm dong va
4p thit tv khong khi cham d4t qua dién trd trung gian: B = %
P

Trong d6 U, — dp binh thudng cla pha hu hdng .

- Khi cham dat tryc ti€p B =1 vi khi d6 Uy = U, .

Khi cham ddt khong hoan toanta ¢6 : Uy =B U, ; Ip = (BU, /X .

. ’ U
Con dong di trong dat: 1, =3.1,=3. ﬂX L.

c

Trong mang cé trung tinh ndi qua cudn dip hd quang, cudn ndy c6 nhiém
vu bu dong dién dung tai chd bi hu hdng.

Khi c6 cham dit, 4p cda tit cd moi di€m trong mang niy gidng nhau nhu
trong mang c6 trung tinh cich dié€n. Dudi tic dung cla dp thd tv khong U,
xudt hién tai chd sy ¢d, ngoai cdc dong I,,, di qua cdc dién dung pha,
trong mdi pha con xudt hién dong /,,, di qua cudn didp hd quang

(Iy,,=U,/ jX,). Dong Iy vugt trude Uy mdt gée 90°, dong Iy chim sau
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Uy mdt géc 90°. Nhu vay goc pha cua I,y va I,y ngudc nhau va dong I4
tai chd hu héng bing hiéu cta ching (H3.17): 1, =3(I,, —1,,,). Khi bl
hoan toan thi: 1, =3(I,, —I,,,)=0. D6i khi ngudi ta mic rd tdc dung rp
song song v4i cudn dip hd quang. Khi d6 ngoai dong Iy va Iy, con cd
dong i, =U,/r,. Dong nay tring pha véi U, va I1éch 90° so véi I, va Iy
Nhu vay khi ¢6 dién trd tdc dung rg, dong tai chd hu hdng sé bing :

I, =\ Glyy) =31, + (G, )

Y - - B .
! B
B - - | . J
‘ ;
. |
X - 4 i [\
OO0\ g !
1
. 1 A - -
 0V7 P S—
T |
- 'S 5 é U Ca

Hinh 3.17 cham d4t mdt pha trong mang da dudc bu

3.3.2.1 Nhitng yéu cdu déi véi BV.

Céc yéu ciu dé ra d6i v6i BV chdng cham dat trong mang c6 dong cham dit
nhé khdc vé co badn so véi yéu cid ddi v6i BV chdng NM. Cham dat khong 1am
ting cao dong, khong 1am bi€n dang cdc dai lugng 4p day,vi vay cdc thi€t bi
khong bi qud t3i vé dong, va viéc cung cip dién cho cdc phu tii khong bi dnh
huéng. Do dé khi c6 cham dat mot diém, thudng BV chi bdo tin hiéu. Tuy
nhién, viéc cit chd cham dit 12 cin thi€t vi cdch dién giita cdc pha tai chd
cham c6 thé bi phd huy do tic dong nhiét clia dong cham dat, k&t qua 1a cham
d4t mot pha c6 thé bi€n thanh NM giita cac pha. Ngoai ra do hién tugng ting
4p cdc pha khong bi hu hdng khi ¢ cham dit, cdch dién gita cdc pha nay c6
thé bi choc thing tao nén cham dait hai pha tai hai di€ém khac nhau trong
mang.Kinh nghiém van hanh cho bi€t trong mang c¢é b, mang c6 dong cham
d4't nhd (20A d&n 30A), v mang 10KV, 6KV cham dit c6 thé ton tai kha lau
(khodng 2 gid )ma khong gdy hu hdng thém, cling khong dnh hudng d€n phu
tdi,vi vdy BV chéng cham ddt trong mang cé dong cham ddt nhé chi cdn bdo
tin hiéu ¢6 cham ddt, ngudi truc chuyén phu tdi ciia dudng day hu hdng sang
ngudn khdc, sau dé cit hin dudng diy nay.

Tuy theo diéu kién lam viéc cu thé clia thi€t bi ma xt 1y thich hdp.

Vi du : Céc dong co lam viéc trong diéu kién 4m u6t, may phét thuy dién tir
cham dit mot pha chuyén sang NM nén yéu cau khi c6 cham dit phdi cit
ngay di€m cham dit. BV chdng cham dit cin tic dong chon loc va cé dd
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nhay cao.Yéu cdu thit hai dé ra vi dong cham dit ma BV cin tdc dong rat nhd
(5 A d&n 10A).

3.5.2.2 Nguyén tdc thuc hién BV.

Nguyén tic thyc hién bdo vé. Bdo vé don gidn nhit 12 bdo vé chung, chi cho
tin hiéu cham dat ma khong chi rd di€ém cham dat. Bdo vé c6 thé ding ba role
dp gidm (hinh 3.18a) n6i vao 4p pha so v6i dit hodc chi mot role ndi qua bod
loc 4p thit tw khong (hinh 3.18b). Khi ¢6 chAm dat, bdo vé bdo tin hiéu, sau dé
ngudi tryc di ki€m tra tirng phin t va xdc dinh phin t& hu hdng. Bdo vé phidn
ng theo dong thd ty khong, cling nhu bdo vé c6 hudéng phan ng theo dong
va cong sudt thit ty khong 1a cdc bdo vé tdc dong c6 chon loc dude dung hién
nay. Khi cham dit x4y ra & trong phan ti dudc bdo vé hoic & ngoai né,
dong qua pha tif nay ¢ gid tri vd huéng khdc nhau. Lgi dung sy khdc nhau
ndy, ngudi ta thuyc hién bdo vé chi tic dong khi hu hdng xdy ra trong phin ti

iR
ERR

a) b)

Hinh 3.18 B4o vé cho tin hiéu khi c6 cham dat

dugc bao vé(giai thich & hinh 3.18).

Trong mang trung tinh cdch dién , phuong phap don gidn nhat 1a ding bdo vé
dong dién lam viéc theo dong dién dung I () cia mang. Phuong phdp nay
dung t6t khi s6 dudng day nhiéu, vi khi d6 dong dién dung tong 16n hon nhiéu
so vGi dong dién dung cia tirng dudng day. Su khdc nhau ciia dong dién dung
tong (khong k€ dong dién dung cda ban thin phan t dugc bdo vé) véi dong
dién dung clia phin t& dudc bdo vé, chinh 1a sy khdc nhau gifta cdc gid tri
dong qua phin ti¥ khi cham d4it trong va ngodi né. Nhu vy, tinh tic dong
chon loc clia bdo vé cang cao khi sy khdc nhau néu trén cang nhiéu.

Trong mang dugc b, dong dién dung tan s6 co bidn dudc bi bing dong cia
cudn dap hd quang. Nhu viy, trong mang dugc bi, di d€ bdo vé c6 thé tic
dong dugc, cAn phdi c6 ¥ tao nén dong, hoic st dung dong con du khdng dugc
bl hét ( vi du s dung thanh phin tic dung cia dong, hoic cdc hoa tin bac
18), hoiic st dung bdo vé phan tng theo dong va 4p xuit hién thodng qua &
thdi diém diu khi c6 sy cd. C6 thé chon céc loai bdo vé dugc st dung hién
nay thanh ba nhém :
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- Bdo vé phan d@ng theo dong thd ty khong.
- Béo vé phdn ng theo dong du 6n dinh di qua dudng ddy bi hu hdng
trong trudng hgp mang dugc bu hoan toan.
- Bdo vé phan ng theo dong trong giai doan qud d6 xuit hién & di€ém
dau khi x4y ra su c6.
a) Bdo vé phadn iing theo dong thii tu khong .
Trong mang dién c6 bl, ngudi ta cho mang lam viéc & ch€ d6 qud bu.
Trong ché d6 nay dong clia cudn diap hd quang 16n hon dong dién dung
clia mang .
Dong du 3y, — 3o 6 tinh chit dién cdm va 1am bdo vé tdc dong. Gid
tri cda dong du dudc chon theo diéu kién dap tic hé quang va ngin ngira
khong cho sy cd phat trién & mang dién 610KV dong du khdng dugc vugt
qud 10+25A. viéc dit mang & ch€ do léch bu, mic du dd 1éch bu nay cé
gidi han, 1am x4du diéu kién hoat dong ctia mang. Trong mang khdng c6 bu
ngudi ta dung dong 31, va 4p 3U, khi ¢6 cham dit Iam tin hiéu dua vao
bdo vé&. Hinh 3.19a, b giSi thiéu hai phuong 4n bido vé khic nhau vé do
nhay. Phuong 4n a ding bd loc gdm ba bi€n dong ( xem muc 1 phin 1.3).
B4o vé nay c6 dd nhay tudng doi thap. Dong khdi dong so cip cia bdo vé
nay khong nhd hon 20+25A. Phuong 4n b ding bo loc 12 mdy bi€n dong
thit ty khong Bl,. Bdo vé nay c6 do nhay cao hon nhiéu. Bl c6 khd niing
lam cho bdo vé tdc dong v6i dong so cAp khodng 3+5A. Né&u Bl két hop
vdi role c6 dd nhay cao cé thé tao nén bio vé tic dong vdi dong sd cap
1+2A. Do d6 Bl 1a bdo vé chinh d&i véi mang c6 dudng diy cdp va dong
cham dat nhd. Hinh 3.19¢ gidi thiéu bdo vé thit ty khdong c6 huéng. Bdo vé
ndy dung cho mang hinh tia, khi ma dong dién dung clia bdn thin mdi
dudng day c6 gi4 tri 16n va tuong duong véi dong dién dung toan phin cda
mang. Trong trudng hgp nay, khong doi hoéi phai chinh dinh tranh dong
dién dung bdn thin clda dudng diy dugc bdo vé. Ta sé thdy huéng dong
cong suat trén dudng diy hu hdng va khdng hu hdng khdc nhau biing minh
hoa ti€p sau.
Hinh 3.20 gi6i thiéu sy phan bd 1. Khi mot pha ctia dudng day L1 bi cham
da't( vi du tai diém N) tai chd sy ¢ xuat hién 4p thit tw khong Uy. Du6i tic
dung ctia d4p nay c6 dong thd ty khdong(ly) chay vong qua dién dung, cdc

I
By h Th
155 O 2

a) b) °)

Hinh 3.19 Sd d6 bdo vé dong dién chdng cham di't
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pha cda tiing dudng ddy va cudn dap hd quang(né€u cé dit cudn nay). Quan
sat sy phdn b dong c6 thé riit ra cdc nhan xét sau:

Dong dién dung thit tw khong chay trén tat cd cdc dudng diy hu hdng ciing
nhu khong hu hdng clia mang. Dong clia cudn dip hd quang chi chay trén
duong didy hu hdng L1. Qua cdc Bl cia dudng ddy khong hu hdng L2 va
L3 c6 dién dung thd ty khong. Cdc dong nay chay vong qua dién dung cdc
pha cia Cp, va Cp3 clia ban thdn dudng didy nay. Cdc dong nay hudng rdi
khdi thanh gép va bing :

312 = 3Ug®Cy, va 3o 3 = 3UgCps,

dong dién dung di qua BI, ctia dudng ddy bi hu hdng L1 biing tong dong
dién dung cla tit cd cdc dudng day khong bi hu hdng, né bing téng dong
dién dung ctia mang 3¢, trit dong 3Iy ; chay vong qua dién dung Cy cla
dudng diy bi hu hdng:

Igio = 3lpc — 3IoL1=3U®C - 3UmCy, *)

Trong d6 : C- dién dung pha toan mang.

Dong nay hudng vao thanh gép va ngugc hudéng véi huéng dong cta
dudng day khong hu hdng. Khi d6 ¢6 cuén DHQ ngoai dong néu trén con
c6 dong dién cia cudn DHQ c6 gid tri : 3Io. =(3Ug)/x,. Trong trudng hgp
nay dong téng trong B, dudng diy bi hu hdng tinh biing cong thic :

3U
IBI()I=3IOL_(3IOC_3IOL1):_0_3U()&7(C_CL1) (%)

'xL
Hudng cda dong tdng Iy, tring v6i huéng thanh phian nio (dién cdm hay
di€én dung) c6 gia tri 16n hon.
Trong mang khong c6 bu, c6 thé ding bdo vé c6 hudng phdn ng theo
cong sudt khang thit tr khong clia dong dién dung.
Trong mang lam viéc & ché dd qud bu, khong dung bio vé tic dong theo

ABC

* Secne L3 —r—
1 x | I L—”',,,T:E_-I
IA | | e el
|
A L2 !
'l.@l e L___‘“ _.i
]l| l_'i -
1
1] |
1
T -4
|
|
|

Hinh 3.20 Sy phian b& dong thit ty khong khi ¢c6 cham dit mot pha

GIAO TRINH BAO VE ROLE VA TU PONG HOA TRONG HTP Trang 66



TRUONG PAI HOC CONG NGHIEP TP HCM KHOA PIEN

huéng ¢ng sudt phdn khdng dugc vi ring dong phan khdng trong dudng
day hu hdng va khéng hu hdng ciing c¢6 huéng .

Dong khdi dong ctia bdo vé dugc chon 16n hon dong dién dung qua dudng
day dugc bdo vé (L) khi cham d4t trén cdc nhdnh kh4c va 16n hon dong
khong can bing khi ngdn mach trong mang : Kys = K, . K, .3U, ®.Cp,

Vi : Cp — dién dung pha ciia dudng ddy dudc bdo vé.

K, — hé s& an toan biing 1,1+1,2.

K, — hé s6 tinh todn d&€n d6 nhdy vot clia dong dién dung khi c6 hd quang
1ap loa va chon bing 4+5, khi tdc dong c6 thdi gian K, =2+3.

Dong khdi dong chon theo diéu kién trén ciing dong thdi thod min yéu
cAu 16n hon dong khong cin bing téng Bl trong ché @6 binh thudng va
NM ¢gifra cdc pha.

Do nhay ctia bdo vé khi cham dat trén dudng ddy dugc bdo vé:

Ko =Igio /Tka

Trong d6 : Iy, — 12 dong qua Bl clia dudng didy su c6 dudc tinh theo( *)
hay (* *). Yéu cau K,, > 1,25 ddi v6i dudng day cdp va K, > 1,5 d6i véi
dudng day trén khong.

b)Bdo vé lam viéc theo dong vdi tan sé khdc 50Hz

Bio vé nay ding phuong phap x&p chong dong cé tin s6 khong phai tan
s6 cong nghiép 1én dong su c¢d .Dong nay cé thé 14y tir ngudn riéng dit
trong mach cuén diy DHQ. Dong phu nay chay trong cing mach véi dong
cudn dap hd quang va 1am bdo vé tic dong . Ta chon tin s6 100Hz hay
25Hz vi trong dong dién dung khong c6 nhitng hoa tan nay: Khi c6 su co,
cac dudng day trén khong hu hdng, khong c¢6 dong phu nay chay qua, con
trong cac dudng day hu hong thi ¢c6 . NhG viy bdo vé tic ddong chon loc.
Néu dit bdo vé v6i d6 nhay cao, thi d€ bdo vé tic dong mot cich chic
chin, chi can tao dong phu khodng 3+5A.

Trén hinh 3.21 gidi thiéu bdo vé 1am viéc véi tin s6 100Hz. Cudn diap hd
quang ngudi ta cudn thém cudn thit cAp. Mach cudn diy nay dugc khép kin
nhd ti€p di€m clia Role dién 4p thd ty khong.

Binh thudng trong cudn dip hé quang khong c6 dong. Khi ¢6 cham, trong
cudn DHQ c6 dong, dong nay 1am cdm tng qua cudn thit cAp. Pong thdi
RU, lam viéc, 1am mach tht c4p kin. Nhd chinh lvu nita chu ky, dong
trong cudn phu chita thinh phin hoa tan bac hai (100Hz). Thanh phan nay
lai gdy trd lai thanh phan bac hai trong dong sd cAp DHQ.

Vi dong cta cudn dip hd quang di tdi chd hu hdng qua BI, clia dudng day
s c6 , néu bdo vé 1am viéc v6i thanh phian bic hai dit tai dudng day hu
hdng sé& tdc dong mdt cach chon loc. Role RIy nhian dugc thanh phian hoa
tan bic hai qua bd loc hoa tin bic hai. P&i véi cdc hoa tan cdc bac khic,
dong cia bd loc ¢6 dién trd cao.
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QD=3Nn

Igjm

Hinh 3.21 B4o vé tin hiéu c6 chon locdiing dong c6 tin s& 100Hz
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CHUONG 4 BAO VE HE THONG PIEN CONG NGHIEP

Hién nay qué trinh cung cip dién trong cong nghiép va cdc nha mdy di trd nén
md rong va phic tap hon, yéu cau do tin cdy ngdy cang cao hon, diéu nay lam
cho viéc bdo vé va diéu khién trong hé thong dién cong nghiép khé khin hon ,
Chiing ta c6 thé st dung cdc k§ thuit bdo vé dung cho cic hé thong dién cao dp
hoic cdp dién 4p thdp hon dé€ 4p dung bdo vé cho hé thdng ndy, tuy nhién trong
hé thong dién cong nghiép c6 nhi€u van dé dic biét cAn sy quan tAim riéng.

4.1. PHAN LOAI CAC BAO VE.

Trong viéc cung cAp dién trong hé thdng dién cong nghiép tiéu bi€u sé&
dugc bdo vé bing cdc mdy cit (CB) k&t hop véi cédc role chong cham dit hodc
qud dong va cau chi, c6 khd ning chon loc va cdch ly phan su ¢d clia hé thong.
4.1.1. Cau chi.

D€ bido vé mach dién va cdc thi€t bi dién trong mang phin phdi va cong
nghiép thi don gidn nhit 13 ding ciu chi (CC). CC c6 cdc dinh mic dong dién
khac nhau tuong rng v6i dong di€n lam viéc li€n tuc cho phép, cic CC nay dugc
mic noi ti€p vdi tdi tiéu thy vad mang dong dién tdi. NEu dong dién tdi qua CC
vudt qui dinh mic cau chi thi CC sé& ndng chdy ditt va cich li phan ti bi su c6
khdi mach dién.

Cau chi 1a phan bdo vé qud dong va ciu chi bi néng chdy do nhiét khi c6
qud dong dién qua né. PGi véi cAu chi lam viéc § mang ludi 16n hon 600V cau
chi dugc goi 12 cAu chi cong suit. Theo tiéu chudn ngudi ta phan biét cho ciu chi
& mang dién thé& cao tir 2KV dén 20KV l1am 2 loai : ciu chi ty roi (FCO) va cau
chi cong suit.

a) Cdu chi tu roi mang phdan phéi (FCO).
CAu chi ty roi dugc thi€t k&€ cho mang phan
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cach dién
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ong giir day chi X 1 ) Vol
dau ndi day dien

a) Ong gitt day chi

dau ndi day dién

Hinh 4.1 FCO cho tram (a) va dau tru (b)

phdi c6 dién th€ dudi 35KV thudng dudc gdn trén tru dudng day trén khong.

CAu chi cdng suit cling dugc thi€t k& cho truyén tdi, trong nha, tram, nha mdy.
C3 2 ciu chi ndy c6 thé thay thé& toan bo hay titng phan day chi sau khi diy chi
dat. Day chi dugc ché tao i thi€t, bac hay kim loai d€ cho ra dic tinh ch3y theo
thdi gian.

FCO tiéu biéu dung cho tram hay tru dugc cho & (H.4.1). Day chi dugc chita
trong Ong dai dudc goi 1a bo git day chi va dudc lam bing vat liéu cdch dién,
ong giit dugc thi€t k& c6 thé thio rdi dé dang.

FCO c¢6 thé 1am viéc nhu ciu chi bdo vé va nhu mot dao cdch ly thao tdc dudc,
cho phép ngudi van hanh m& mach bing tay. Khi cit dong dién tdi qud 16n FCO
dudc ché tao bd phin co dic biét d€ phan tdn hd quang tao ra lic ngit mach.
FCO & (H.4.1) ¢6 dang hd, nhiéu dang FCO dugc thi€t k& &ng giit ddy chi tu roi
khi ddy chi néng chdy ngit mach di€u nay rat tién 1gi quan sat vi tri , trang thdi
clia ciu chi va bdo ddm an toan cho ngudi van hanh va stta chira.

DAy chi thay th€ dudc dit trong dng giit day chi. Mot dang 6ng giit diy chi tiéu
biéu dudc vé& & (H.4.2). Day chi chdy dudc thod ra & didu dng giu, ddy chi méi
dudc dua vao 6ng gitt thong qua dng phu, 10 xo, diy mém dé ddm bdo chic phin
cd va ti€p xic tdt phan dién .

b) Cdc logi day chi.

CAu chi dugc thiét k&€ cho nhiéu 4p dung khic nhau véi cdc dic tinh 1am viéc
khdc nhau ddp ng cho yéu cau binh thudng ciing nhu dic biét.
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ong git diy chi

e

Day noi

Lo xo Day chi ong che

Hinh 4.2 &ng giit day chi

* Cdu chi ngdt dong ZERO: loai cau chi phd thong cé thé dugc md ta nhu 1a bo
phan cit dong qua khong, vi cau chi ndy phdi chd dong qua zero trudc khi viéc
ngit hoan tit. Loai nay rat thong dung va ng dung tién 1gi dung cho so cip
MBA phan phdi, bdo vé dong cd, bdo vé tdi cong nghiép.

Cau chi dung trong mang phan phdi thudng 13 1 trong 2 loai : loai thSi va loai
day kin.

Loai th&i c6 18 dé thodt hdi hd quang.

Trong ciu chi loai day kin hdé quang dudc dap tit qua vat liéu lam day kin ,
ching hang nhu vat liéu dang hot, 1dng hay rin. Nha ché tao thudng dung 1 trong
cdc nguyén tit trén d€ kéo dai va 1am ngudi hd quang va ngit dong dién an toan.
Ning lugng tao bdi 4p suit hd quang s& lam roi 6ng giit ddy chi ma mit thudng
c6 thé dé dang nhin thay khi ciu chi di tdic dong. Mot trong nhitng vu di€m cia
cau chila dé dang thay th&€ va gid thanh hgp ly. Loai nay dudc ché tao vdi cdc
gid tri dinh mitc khdac nhau va dé dang phdi hdp véi cdc bd bdo vé khdc. Ngoai
cdc cAu chi k€ trén con c6 cAu chi diu va cau chi chan khong.

* Cdu chi han ché dong: cau chi loai nay bi néng chdy khi dong dién nim trong
nhitng gidi han dong dién nha't dinh cho truéc, ddt ngodt tao dién thé hd quang cao
dé gidm bién do dong dién. Cau chi nay vé co bdn khic vdi cdu chi cit dong
zero. Nguyén tdc ciia né la han ché dong hay han ché ndng luong dugc thuc hién
bdng viéc tao ra dién tré cao trong mach dién. (H.4.3) cho bi€t dang séng dong
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dién ngdt mach d6i xing qua truc thdi gian, gid tri dong qua khong bi ddi va
dong ngit clia cau chi. Khi ciu chi tic dong dong dién s& xudng khong lic dién
th€ ti€n t6i khong, do d6 né han ch€ dong dién cuc dai tai tri s6 goi 1a dong dién
duat.

[(dvtd)

2,0

béng néén

H 4.3: Ciu chi han ch& dong
dién ngdn mach

Cé6 3 dang co bdn cda ciu chi
han ch& dong.

Loai thit nhdt: 1a ciu chi kha
ning cit cao (HRC). Loai nay rat hiéu qua & dong dién su c6 16n nhung khong
c6 kh3 ning cit didt & dong dién thdp nén phdi dugc két hgp véi phan tif khic dé
cit & dong dién thap.

Logi thit 2: 13 cAu chi phd thong, theo tiéu chudn ANSI Ia loai nay c6 thé ngit
dong ma lam cAu chi tdc dong trong vong 1 gid hay ngdn hon.

Logi thit 3: 12 loai tAm rong dugc thi€t k€ d€ ngit bat ki dong nio ma lam day
chi chdy dudi diéu kién diy chi binh thudng. Phuong phdp tot nhat d€ tinh hiéu
qui ctia ciu chi han ch& dong 1a tinh hé s6 I’t. Thanh phan thd nhat 1am ning
lugng néng chdy I’t ¢6 thé xdc dinh bing tinh todn va thanh phin thd 2 x4y ra khi
hd quang bat dau va ti€p tuc tSi ldc ngidt dong dién hoan toan. Thanh phin sau
dugc xdc dinh bing thuc nghiém. Tir (H.4.3) twong ng thdi gian 1am viéc cla
day chi gébm 2 giai doan :

_ Thoi gian @€ dong dién sy c6 1am néng chdy day chi goi 1a thdi gian truSc hod
quang (t;).

_ Thoi gian @€ dap tit hd quang va cach li mach dién goi 13 thdi gian hd quang
(t2).

CAu chi phdi ddp ng dudc yéu cau sau: thif nhat 1a dap tit dugc hd quang, thit
hai 13 phdi chiu dugc dién th€ dinh mitc khi day chi bi dit va thit ba 12 cAu chi dé
dang phdi hdp vdi cau chi khic trong bd phan bdo vé khic.
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* Cdu chi ddc biét:Cau chi dic biét dung d€ ddp ng trong cdc trudng hop dic
biét .Dung cho bdo vé tu dién chi khi dong ngdt tu dién sé c6 dong nhdy vot va
tan sd cao.

C6 thé dung 2 cau chi lam viéc song song. Trong thuc t& thudng khong ding hai
cAu chi dau song song dé bdo vé cho mach dién va khong ddm bdo hai ciu chi
cling cuc tinh va ngit chinh x4c ciing mot lic. Loai cAu chi dic biét nay dung cho
cdc mach tang tai.

¢) Piic tinh thoi gian —dong dién (T - C) cda cdu chi:

Mot trongnhitng loai cAu chi cong suit ky hiéu“E”c6é dic tinh TC cho & bing
4.1.

Bang 4.1: dic tinh chdy T — C clia ciu chi loai E.

Dong dién duong day Thai gian néng chay chi | Dong lién tuc

100A va thdp hon 300s 200 — 240% dinh muc

Trén 100A 600s 200 — 264% dinh muc

Cau chi cong sut c6 cic gid tri dong dién lién tuc dinh mic 1a 0,5; 1,2; 3,5; 7,10;
15; 20; 30; 40; 50; 65; 80; 100; 125; 150; 200; 300 va 400A. Pién thé dinh mic
cuc dai cho & bang 4.2.

Bang 4.2: dién thé€ dinh mic cau chi loai E.

Dién th& l/v dinh | Dién th& cuc dai dinh
mifc (KV) muc (KV)
2,4 * 2,75 *

4,8 * 5,30 *

7,2 8,25

13,8 * 15,00 *
14,4 15,5

23,0 25,8

34,5 38

46,0 48,3

69,0

115,0 121

38,0 145

161,0 169

Ghi chi: * chi dung cho trong nha.
Cdu chi dugc ding noi ma phi ton ciia mdy cdt va cdc phu kién khong kinh té& c6
vai y&u to lién quan d&n viéc chon luc ciu chi hon cdc thi€t bi khic ching han
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nhu chdéng dao dong tin sd, thu hdi von dau tu nhanh, cau chi loai E dugc ding
nhiéu trong céc trudng hop:

Bdo vémdy bién dp do ludng.

Bédo vé MBA ddng luc.

Bdo vé tu dién.

B4o vé tuyén dién th€ cao.

Cau chi cong sudt c6 thé dit trong nha hoic ngoai trdi va loai thdi hay loai han
ch€ dong. Viéc lwa chon phu thudc vao vi tri va gid tri dinh mitc. Tuy tirng loai
thdi dugc dit ngodi trdi noi c6 phong rong. Pit trong nha thudng dit loai han ché
dong.

Loai E 12 loai cau chi dong dién, nghia 12 tri s6 dinh mic phdi biing hoic 16n hon
dong t3i lién tuc cuc dai. Qua tii xdy ra trong thdi gian chdy ciu chi thay d6i
dic tinh. Nhu thé khi lya chon cu chi cAn quan tAm dé€n thdi gian qué tdi, ching
han nhu dog dién khdi dong co 16n. Dong dién tri hodn nhdy vot cia MBA c6 thé
chiu it nhdt 12 1an dong so cAp MBA trong khodng 1/10 gidy (xem dong néng
chdy clia cau chi).

O mang phan phdi cdu chi thudng duge diing bdo vé cdc phdt tuyé&n, nhdt 1a ¢6
chiéu dai twong ddi ngidn va phu tai nhd.

DAy chi mang phan phoi c6 2 dang ki hiéu 1a K va T. sy khdc nhau ctia ching 1a
thoi gian gian néng chdy chi twong d6i, ma dugc ddnh gid bing ty s6 t6c dd néng
chay.

Ti s toc d6 néng chdy = (dong dién 1am cho chdy & 0,1s/ dong dién lam day chi
chdy & 300 hay 600s)

0] cong thic trén dung gid tri thdi gian 300s ddi véi cau chi dinh mitc 100A va
nhd hon, con 600s dung cho ddy chi ¢ dinh mic 140 va 200A. dong dién lam
day chi néng chdy loai K va T cho § bang 4.3 va bang 4.4.

Bang 4.3. Dong dién néng chdy day chi loai K(nhanh).

Dong | Dong nong chiay | Dong néng chay | Dong néng chay | Ty lé
lién tuc 300 va 600s 10s 0,1s toc do
dinh Min Max Min Max Min Max
mu'c

Pinh mdc chuin
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6 12,0 14,4 13,5 20,5 72,0 68,0 6,0
10 19,5 23,4 22,5 34,0 128,0 154,0 6,6
15 31,0 37,2 37,0 55,0 215,0 258,0 6,9
25 50.0 60,0 60, 90,0 350,0 420,0 7,0
40 80,0 96,0 98,0 146,0 565,0 680,0 7,1
65 128,0 153,0 159,0 237,0 918,0 1100,0 | 7,2
100 200,0 240,0 258.,0 388.,0 1520,0 |1820,0 |7,6
140 310,0 372,0 430,0 650,0 2470,0 |2970,0 |8,0
200 480,0 576,0 760,0 1150,0 |3880,0 |4650,0 |8,1
Dinh mic trung gian
08 15,0 18,0 18,0 27,0 97,0 116,0 6,5
12 25,0 30,0 29,0 44,0 166,0 199,0 6,6
20 39,0 47,0 48,0 71,0 273,0 328.,0 7,0
30 63,0 76,0 77,5 115,0 447,0 546,0 7,1
50 101,0 121,0 126,0 188,0 719,0 862,0 7,1
80 160,0 192,0 205,0 307,0 1180,0 | 1420,0 |74,0
Pinh mac dudi 6A

1 2,0 2,4 + 10,0 + 58,0 -
2 4,0 4,8 + 10,0 + 58,0 -
3 6,0 7,2 + 10,0 + 58,0 -
Bang 6.4. dong dién néng chdy day chi loai T(cham).

Dong | Dong néng chay | Dong néng chay | Dong néng chay | Ty lé
lién tuc 300 va 600s 10s 0,1s toc do

dinh Min Max Min Max Min max

muc

Pinh mtc chuidn

6 12,0 14,4 15,3 23,0 120,0 100
10 19,5 23,4 26,5 40,0 2240 11,5
15 31,0 37,2 44,5 67,0 388.,0 12,5
25 50.0 60,0 73,5 190,0 635,0 12,7
40 80,0 96,0 120,0 178,0 1040,0 13,0
65 128,0 153,0 195,0 291,0 1650,0 12,9
100 200,0 240,0 319,0 475,0 2620,0 13,1
140 310,0 372,0 520,0 775,0 4000,0 12,9
200 480,0 576,0 850,0 1275,0 |6250,0 13,0

GIAO TRINH BAO VE RO LE VA TU PONG HOA TRONG HTP

Trang 75




TRUGNG PAI HOC CONG NGHIEP TP HCM

TT CONG NGHE PIEN

Dinh mic trung gian
08 15,0 18,0 20,0 31,0 166,0 199,0 6,5
12 25,0 30,0 34,5 52,0 196,0 355,0 6,6
20 39,0 47,0 57,0 85,0 496,0 595,0 7,0
30 63,0 76,0 93,5 138,0 8120,0 |975,0 7,1
50 101,0 121,0 152,0 226,0 1310,0 | 1570,0 |7,1
80 160,0 192,0 248,0 370,0 20800,0 | 2500,0 |74
binh mic dudi 6A
1 2,0 2,4 + 11,0 + 100,0 -
2 4,0 4,8 + 11,0 + 100,0 -
3 6,0 7,2 + 11,0 + 100,0 -

Nhan thdy riing so d6 tdc d6 néng chdy cia loai K nim trong khodng 0,6 dén 8,1
trong khi d6 loai T tr 10 dén 13.

Pudng cong T_C cia diy chi c6 2 dang : thdi gian néng chdy 16n nhit va thoi
gian dut téng (16n nhat). Pudng cong tiéu biéu dugc vé G(H.4.4), (H4.5) va
(H.4.6). Thdi gian néng chdy nhdé nhat 1a 1a thdi gian ddt chi trung binh dugc do
khi thit nghiém dién thé& thap va khong c6 hd quang x4y ra. Nhu thé d6i véi dong
dién di cho, thdi gian dé cdu chi ngit tugng trung thdi gian néng chdy 1a phai
nim trong khodng sai s6 cho bdi tiéu chudn bang(4.3) va (4.4). Thir nghiém thi
hai cho ciu chi lam viéc § dién th€ cao(khodng 7200V) va do thdi gian ngin tong
bao gdm thdi gian chdy diy chi va thdi gian hd quang. Hai thdi gian nay thé hién
tam thdi gian cit sy cd doi véi dong dién ngdn mach da biét. Pudng cong ngit
tong dugc dung d€ phdi hop vé6i dic tinh néng chdy nhd nha't cda ciu chi 16n hon
dit tai phia dau ngudn. Tuong ty dudng cong néng chdy nhd sé& dugc dung phdi
hdp v6i thdi gian ngit tdng cda ciu chi nhd dit & phia ti.
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Hinh 4.4: Pudng cong néng chdy nhd Hinh 4.5: ho dudng cong ndng

nhat loai K va T c6 cung dinh chdy nhé nh4't cda cau chi loai K
(H.4.4) so sdnh dic tinh T — C néng chdy nhd nhat ciia loai K va T c6 ciung dinh
mtc. (H.4.5) cho dic tinh néng chdy nhd nhit va cit tong clia cau chi loai K.
(H.4.6) gidi thiéu 1 ho dudng cong néng chdy nhd nhi't cau chi K.

Nhan thdy véi bat ki dong 16n hon dong khdi dong nhd nhat, diy chi T néng chdy
cham hon day chi K. Su khdac nhau cta dic tinh ddy chi cho ta lién hgp trong viéc
chon lya dé phdi hgp cho cdc mach bdo vé khic nhau vé6i cdc vong NM khéc
nhau.

CAu chi dung cho mang phan phdi thi ¢6 dién dp dinh mifc thong dung:7,2; 14,4;
va 17,7KV hay gia tri cuc dai 1a 7,8; 15 va 18 KV khi m& chi. Céc thi€t bi chi st
dung trong hop hay trong cdc (FCO) thi c6 dinh midc thong thudng 1a 14,4 va
25KV hay t6i da 1a 15 va 27KV.
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10, 300
Hinh 4.6. ho dudng cong ndng

néng chdy nhd nhat ciu chi loai K

o WA

d) Dic tinh phéi hgp diy chi. Theo (H.4.4) ; (H.4.5); (H 4.6) ta c6 loai day chi
dudc chon & day c6 hinh dang tuong tu va cé thé phdi hdp d€ dang véi nhau. Khi
d6 né€u dung cung lic loai K va T ¢6 thé khé phdi hdp v6i nhau va viéc phdi hdp
cho cdc loai chi c6 ¢& gan nhau d6i khi khong thé thy hién dugc. Thy t&€ loai chi
dugc cho & day cé thé phdi hdp dé dang vé6i cdc chi cling loai. Tuy nhién vi thdi
gian phdt hd quang ciing dugc tinh trong tdng thdi gian cit &€ nham xdc dinh
viéc phdi hop vé6i phia ngudn, c6 mot dong cuc dai d€ phdi hdp cho an toan, ngay
c4 d6i vdi chi cung loai. Gidi han phdi hgp nay phu thudc vao tirng loai chi sé
dugc st dung. Nha ch€ tao thudng cung cip cdc dic tinh phdi hdp, twong tu céc
dic tinh trong bang 4.5 va 4.6 dé chi ra cdc gidi han phoi hgp duge dé nghi khi
diing mot loai chi cu thé nao d6. Trong gidi han nay ta tham khdo chon ciu chi
“trén” (gan nguodn) va cau chi “duéi” (xa nguon hon (H.4.7).

Bang 4.5. phdi hop giita cau chi loai K
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Pinh Pinh midc day chi “trén”
mic day
chi
“dudi”
Daychi | 8| 10K | 12K [ 15K | 20K | 25K | 30K | 40K | 50K | 65 80K 100K | 140K | 200K
K K
Loai chi Dong sur c6 16n nhat qua cau chi dudi (A)
6k 190 | 350 | 510 | 650 |840 | 1060 | 1340 | 1700 | 2200 2800 | 3900 | 5800 | 9200
3k 210 | 440 [ 650 | 840 | 1060 | 1340 | 1700 | 2200 2800 | 3900 | 5800 | 9200
10k 300 | 540 [ 840 | 1060 | 1340 | 1700 | 2200 2800 | 3900 | 5800 | 9200
12k 320 | 710 | 1050 | 1340 | 1700 | 2200 2800 | 3900 | 5800 | 9200
15k 430 [ 870 | 1340 | 1700 | 2200 2800 [ 3900 | 5800 | 9200
20k 500 | 1100 | 1350 | 2200 2800 | 3900 | 5800 | 9200
25k 660 | 1350 | 2200 2800 | 3900 | 5800 | 9200
30k 850 | 1700 2800 | 3900 | 5800 | 9200
40k 1100 2200 | 3900 | 5800 | 9200
50k 1450 | 3500 | 5800 | 9200
60k 2400 | 5800 | 9200
30k 4500 | 9200
100k 2000 9100
140k 4000
Bang 4.6. phoi hop giita cau chi loai T.
Pinh Pinh mdc day chi “trén”
muc
day chi
“dudi”
Daychi | 8 | 10 | 12T 15T 20T | 25 30 40 | 50T | 65T | 80T | 100 | 140 | 200T
T|T T T T T T
Loaichi | Dong su c6 16n nhat tai B bdo vé A
6T 350 | 600 | 920 | 1200 | 1500 | 200 | 254 | 3200 | 4100 | 5000 | 6100 | 9700 | 15.200
o o
ST 375 | 800 | 1200 | 1500 | 200 | 254 | 3200 | 4100 | 5000 | 6100 | 9700 | 15.200
o o
10T 530 | 1100 | 1500 | 200 | 254 | 3200 | 4100 | 5000 | 6100 | 9700 | 15.200
o o
12T 680 1280 | 200 | 254 | 3200 | 4100 | 5000 | 6100 | 9700 | 15.200
o o
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15T 730 170 | 254 | 3200 | 4100 | 5000 | 6100 | 9700 | 15.200
20T 290 (2)10 3200 | 4100 | 5000 | 6100 | 9700 | 15.200
25T (1)40 2600 4100 5000 6100 | 9700 15.200
30T ° 1500 3100 5000 6100 | 9700 15.200
40T 1700 3800 6100 | 9700 15.200
50T 1750 4400 | 9700 15.200
60T 2200 | 9700 15.200
80T 7200 15.200
100T 4000 13.800
140T 7.500

V¢é logic thi viéc nay dugc dién gidi nhu sau : khi ciu chi ¢c6 ngdn mach x3y
ra & phia tdi cda ddy chi “dudi” khi d6 ddy chi “du6i”phai cit va su cd dugc lap
va khong can thi€t phdi cit chi “trén”bdo vé phia dau ngdn. Dy chi”trén” phai
c6 dinh mifc cao hon va dugce phdi hop ot vdi chi “dudi”dé c6 sy hoat dong chinh
Xac.

Luat phdi hop yéu ciu thdi gian ngit tdi dactia day chi dudi sé khong 16n hon
75% ctlia thdi gian néng chdy t&i thi€u cda ddychi “trén”. Piéu nay sé ddmbdo
day chi “dudi” s& tdc dong di nhanh d€ khong lam diy chi “trén” tic dong
“trong sudt thdi gian) do néng chdy tirng phan. Hé s6 75% d€ bu lai cho nhiing
thong sd tdc dong nhu tdi trude d6 , nhiét dO moi trudng va nhiing viéc tuong ty.

Ngoai nhirng gi4 tri phdi hdp chi. K§ su cling cAn bi€t d€n kha ning dong lién
tuc ctia mdi cap day chi. Céc gid tri nay dudc cho trong bing 6.7.

C4c bidng phdi hdp 6.5 va 6.6 cho ta phudng phép tién 1¢i phdi hdp day chi.
Viéc st dung 2 bang nay vdi gia ding 1a chi sé tdc dong trong khodng dinh muc
cta dong lién tuc va dudc sit dung v6i 1 bd chi dugc thi€t k€ tng vé6i chi dudc
chon. Bdng nay liét ké ra day chi “trén”, day chi “dudi”va dong su cd cuc dai dé
phoi hgp t6t cho nhitng didychi “duéi” va day chi “trén”.

Bang 4.7: Kha nig dong lién tuc.

Khodc T | Dong li€én | Khodc T | Dong lién | Khodc T | Dong li€n tuc
tuc tuc

6 9 20 30 65 95

8 12 25 38 80 120+

10 15 30 45 100 150+

12 18 40 60* 140 190

15 23 50 75% 200 200
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*Chi st dung vdi chi 100A hay 200A

+Chi st dung véi chi 200A
Thi du 4.1: gioi thiéu 1 sy c6 cau chi hop 1y cho cling ciu tao gidng nhau. Pam
bdo tinh chon loc diy chi dudi cit trudc ddy chi trén, thudng tdng qudt diy chi
trén dugc chon c6 dinh it hdt 16n hon nhiéu ciu chi dudi k€ ti€p. Trong (H.6.8a)
nhdnh H dua so dd cu thé dudc sip x&p lai nhu (H.6.8b) va cdc nhanh c6 thé phoi
hop tot.

Thi du 4.2: Khio sdt dudng diy phan phoi hinh tia hinh, phu tdi dugc cung cip
dién doc theo phat tuy&n. Cau chi A 13 thi€t bi bdo vé chinh cda tuyén va cau chi
B, C dudc dit trén cdc nhdanh ré do cdc su ¢d o xa. Ching han sy ¢d phia sau B
hodac C (H.4.9).

Dong sy ¢d cyc dai va cu ti€u tinh bang Ampe tai mdi vi tri dudc chi trong khung,
ngodira ciing thé€ hién dong dinh mifc trén mdi cau chi. Ki€m tra sy phdi hgp cia
cdc cAu chi nay lya chon phdi hop tot cho cdc cau chi A, B, C.

Gidi: V6i lan dau tién ta thit chon.cau chi C 1a 15T, dong tdi la 21A , nhung 15T
c6 kha niang chiu tai 1a 23A vi vay chi nay c¢6 dinh mdc thich hgp , mic du cé do
du trit rdt it (2A), tir bing 12.6 cho loai chi Tta thiy ring 15Tcé thé phdi hgp véi
chi 25Ttai vi tri 30T cho vi tri B. chi 30T c6 mang dong di€n li€n tuc 45A (OK)va
tf bing 16.2 né sé& phdi hgp vé6i chi bio vé 15T 1én t0il 700A. Payla sy lwa chon
tot.

Chi 30T phdi phdi hdp v6i A ddi véi dong sy ¢d 1én téi 1800A. PE mang dong ti
tai A ta chon chi 80Ttdi dong 120A. Chi 80T sé& phoi hgp véi chi 30T v6i dong su
c6 1én d€n 5000A, va hé thong nay chi c6 1800A.Vi vay gidi phdp chon 80T tai
A, 30T tai B va 15T tai C. Ky su cling c6 thé cho phép chon mifc gia ting phu
tdi 16n hon tai C, tuy thudc vao ban chit cda tdi tdc do gia ting cda phu tdi. Picu
nay can 1 cau chilén hon tai C va nhu vy can chon nhitng chi & vi tri khéc.
Trong & thong dién cong nghiép thi€t bi bdo vé gan nhat cdc thi€t bi dién thudng
12 cau chi, diéu quan trong 13 viéc tinh todn ding dé lya chon thiét bi nay, thdi
gian can thi€t 1am cdu chi nhdy phu thudc vao dong dién qua né.

4.1.2. Cac may cit trong cong nghiép.

Mot s6 bd phan trong hé thdng dién cdng nhiép dugc bdo vé hiéu qua
bing cdc cau chi HRC. Nhung trong mot s& bd phan cda hé thong viéc thay thé
cdc cau chi bi hdng sé& khong thuin tién trong nhitng khu vuc ndy, ta c6 thé ding
cdc mdy cit thay thé d€ ngit cdc dong dién su c¢d cé thé c6 ma khong 1am dnh
hudng hé thdng. Ngoai viéc ngit sy c6 CB phai nhanh chéng gidi phong khi bi
ion hod ra khdi cdc ti€p di€m cia thi€t bi ngit d€ ngin ngira hd quang. Pdi véi
cidc CB cédc ti€p di€m ndi k&t va budng chita phdi dudc thi€t k& chiu céc luc co

GIAO TRINH BAO VE RO LE VA TU PONG HOA TRONG HTP Trang 81



TRUGNG PAI HOC CONG NGHIEP TP HCM TT CONG NGHE PIEN

hoc do céc trudng tif sinh ra khi gdp phdi cdc qua dong su c6 qud cao. Cdc loai
MC thudng gip trong hé thdng dién cong nghiép 1a MCBs, MCCBs, ACB, RCCB

4.1.2.1 Loai MCBs.

MCB nhé vé kich thuéc ciing nhu dong dinh mitc thudng phit hgp d€ sit dung
trong cong nghiép thuong mai, thi€t bi trong nha, dung dé bio vé: cap, thi€t bi
chi€u sdng, mach nung(thi€t bi sudi) va ciing nhu diéu khién va bdo vé cic dong
co c6 cong sudt nhd. Bén trong MCBs ¢6 phan ti nhiét ludng kim sé& tdc dong khi
dong dién qua né vugt qud tri s6 chinh trudc, phan tf nay lam viéc c6 dic tinh
thdi gian phu thudc c6 gidi han khi dong dién 16n hon 6 d&€n 8 1an dong dién dinh
mitc, MCBs sé& cit tifc thdi bing phin tif qua dong tir, ching ta thay vi st dung
cAu chi dua trén mach riéng 1€ thi chiing ta c6 thé duing MCB c6 khd ning ngit
dong dién sy ¢d & mic do cao hon. Cdc MCB ¢6 2 cuc , 3 cuc , 4 cuc dong dinh
mifc d&€n 100A c6 kh3 ning ngit cic dong dién su ¢d trong khodng 9KA va c6 thé
1én cao d€n 16kA. Cdc thi€t bi khdc nhu : dao cdch ly, bd d€m thdi gian, mdy cit
dién 4p thap, bd phin ngit theo dong ... c6 thé k&t hdp v6i MCB trong mach chi
ti€t vé diéu khi€n va bio vé khi dong dién cuc dai do sy ¢d dong cham di't tuong
doi thap. Ngoai ra con c¢é thi€t bi chdng dong rdo CRD con dugce goi 1a ELCB ¢6
thé k&t hgp véi MCB dé bdo vé cham dat.

4.1.2.2 Loai MCCBs.
Loai MCCB ciing giong nhu loai MCB nhung c6 mot s6 khat biét nhu sau:
A B C

i
15

!

¢ ddd
1 1 -
Hé théng 3 pha 3 day Hé thong 3 pha — 3 day hoiic 4 day
a) —Chong cham giit cdc pha b) -Cham giita cidc pha
-Hé thong trung tinh khong noi dat -Chong cham dat

hodc cudn peterson.

Bt R8¢
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b) Heé théng 3 pha-3 day d) Hé thong 3 pha — 3 day hoic 4
day
-Chong cham giita cdc pha -Chong cham giita cdc pha
-Chdng cham dat -Chong cham pha dat

-Chdng cham pha trung tinh

A B C N
N

E—l

e) hé thong 3 pha 4 day f) Hé thong 3 pha- 3 ddy hoic 4 day
-Chong cham giita cdc pha -Chong cham dat
-Chong cham pha dat

-ch6ng cham pha trung tinh.
Céc gid tri dinh midc cao hon dién dp c6 thé 1én d€n 1000VAC hay 1200VDC,
gid tri dong dinh mitc néi chung vudt qud 100A c6 thé 1én dén S0kA hay hon nita
phu thudc vao hé sd cong suat.
Céc MC nay 16n hon tudng tng vdi cac gid tri dinh miéc mic di ¢6 sin cdc phan
tlf cuc don, cuc ddi, 3 cuc va cdc phan ti nhiéu cuc. Thong thudng khong phdi 1a
su k&t hdp clia cdc modun cuc don, thay vi né ¢6 1 vé boc chung cho tit cd céc
cuc. Tuy nhién khi ding cho mach trung tinh thudng 12 mot thi€t bi tdch rdikhi
can thi€t dugc néi d€n MCCB da cuc. Mic du MCCB ¢6 céc loai tir hodc nhiét,
cdc mifc hoat ddng clia cdc phan tif tir va nhiét ctia cdc MC nay déu c6 thé dyoc
diéu chinh dic biétla cac MCCB 16n hon.
Vi MCCB ¢6 cdc gid tri dinh mc cao hon nén né thudng dic trong hé thong
phan phdi dién gin ngudn hon MCB. O cip dién dp tir 3KV trd 1én ngudi ta
thudng st dung cdc mdy cit diu, mdy cit chin khong, mdy cit khong khi. Hé
thong rdle qui dong diéu khién cdc mdy cit nay dudc tinh todn chon lya va phoi
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hdp v6i cac MCBs, MCCBs, ciu chi ndi ti€p dé ddm bio tinh chon loc. C4c rdle
qué dong dudc ndi theo pha tudng tng v6i cdc pha so cap va céc gid tri dong khéi
dong cda né phdi 1én hon dong lan viéc clia tdi. Loai sy c6 phdi bi€n nhat 13 su
cd cham dat, cic role qud dong sé& ndi pha sé ki€m tra cdc dong su cd ndi dat
trén cdc gid tri dit clia role, cdc gid tri dong dién cham niy c6 thé bi han ché bdi
dd 16n tong trd ndi d4t trung tinh hay dién trd cham trung gian. Ta c6 thé phat
hién sy ¢& cham dit t6t hon bing cdch st dung chi 1 role ddp ¢ng véi mot dong
dién thit ty khong hé thdng va dong dién Iy nay chi xuat hién khi c6 dong dién sy
cochay xudng dit. Vi vay dong dién lam viéc cda role bdo vé ndi dit dugc dic
gid tri thAp hon dong dién clia tdi, thinh phan dong dién thit khongdugc nhin ra
bing cdch ndi song song giita cidc bi€n dong. Pi€u quan trong 12 viéc sip x&p ndi
k&t cdc bi€n dong va role trong mot cd cAu hé thdng dic biét, cidch sip xEp nay
dudgc miéu td trong . Trong cidc hé thdng dién 3 pha 3 diy cilia role qud dong
thudng dugc cap trén 2 pha vi ly do kinh t&. Ching sé& ki€m tra sy cd giita cdc
pha & tit ca role , nhung phdi chi y dén hé thdng dién 3 pha 4 diy, yéu cau cic
phan t& qud dong trén tit cd 3 pha bdo ddm hoat dong tdi thi€u mdt phan tf
trong khi pha bi cdc sy ¢d trung tinh. N&u hé thdng nay yéu ciu bio vé sy cd
cham dat d6 nhay cao thi cAn c6 4 bo bién dong d€ bdo ddm cho cic ti khong
ddi xitng hoat ddng. C6 thé st dung 1 rdle chdng cham dat riefig dudc cip dién
tr 1 bi€n dong.

4.2. PHOI HGP BAO VE.

D€ van hanh 1 hé thong dién cong nhiép hiéu qua cic thiét bi bdo vé can
phan biét ding ngidn mach tir di€m st dung dién d&€n ngudn dién. Cdc gid tri dit
ding phdi dugc tinh todn cho mdi role va cdc dudng dic tinh clia tat cd cdc thi€t
bi bdo vé trén cling mach nhanh dugc so sinh dé ddm bdo su phan biét. Qud trén
goi 12 sy phdi hop role. PE d€ dang hi€u viéc cdc dic tinh phu thudc cida role
dong dién ddm bio phdi hgp chon loc, trong phin nay sé nhic lai nguyén tic
chon loc va dung cdc vi du vdi cdc rdle ciia hang GEC.

Nhu & phian 1 ta dd biét dic tinh thdi gian — dong dién clia rdle dong c6 dic tinh
phu thudc c¢6 dang cuc doc, rat doc va chuin, 8 mdi dang c6 nhitng thuin 1gi khi
ting dung cho tirng so dd cu thé.

Thi du 6.3: Phan mach déng ngit ha thé trong mot mach dién 16n cdng nghiép
va cdcc mang dién phan phdi tif thanh gép 415V dudc bdo vé bing 1 trong cdc
cau chi 400A hay MCCB 400A, 1 mdy bi€n d4p: IMVA/3300/415V cip dién cho
mach thong qua 1 thi€t bi déng ngit dugc trang bi 1 rdle qua don c6 gid tri dit
50 d€n 200% gid tri dong dién dinh mic dugc cung cAp tf mdy bién dong
2000/1A d€ c6 thé phdi hop: role , cau chi, va MCCB theo mitc do dong ngin
mach ctia mach 13 30kA, cdc gid tri phan biét c6 thé dudc tinh nhu sau:
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S00KVA 20001 | g -

L |
11/0,4KV Mccs . D
5% Role 400A Dong NM
A2 30K
10,0 '

\%dle MCGG 32
) >< \\

0,42
{ \Cﬁu chi
0’
1
MCC
S
I~
0,01
1.00 10.000  30.000  100.000
0 Dong lam viéc(A)

i. Xac dinh dong dién qua role : Dong dién dit réle dugc chon sao cho khong
nhdé hon dong dién khi ddy tdi va phdi dd du d€ cho phép role hoat dong véi
dong day tdi. Dong dién diy tdi dudc xdc dinh tir gi tri cda mdy bi€n 4p:
I S _ 1000 — 13934

U3 0415173
Gi4 thi€t ban ddu chon tri s§ dit role 13 100%dong dinh mic.
ii. Piic tinh cAu chi vdA MCCB. Cic dic tinh dong dién va thdi gian clia cau chi
400A va MCCB dugc vé try ti€p trén gidy log-log.
iii. Lya chon diic tinh role . khi tinh cdc gi4 tri dit role bdo vé dé phan biét chon
loc giita ciu chi va cdc thi€t bi khdc can dua vao cdc dic tinh phu thudc va do
ddc. Thudng thi trude tién chon 1 dudng dic tinh role thudc loai cu doc. Pdi véi
loai rdle MCGG dudng dic tinh ndy c6 dudc bing cdnh chon dudng cong chuyén
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sang vi tri ‘EI’. Tir hinh vé& nay ta c6 th€ thdy cdc mic dd dong cham 30kA ciu
ch2 s& hoat dong chwa dén 0,01s va MCCB hoat dong 0,016s. n€u 4p dung bic
thdi gian A, 0,4s thi thdi gian hoat dong ctia role & dong ngdn mach 30000A s&
1a: 0,440,016=0,416s. n€u ty s6 bi€n dong la 2000/1A va c6 1 gia tri ditla 100%
thi bdi s6 dong PSM ctia rdle 1a: 30000/2000=15. Tir dudng dic tinh rat doc tai tri
s6 PMS =15 va dudng TMS=1 tim dudc thdi gian tdc dong role 1a 0,3575. (thsi
gian nay cling c6 thé dudc tinh tir phuong trinh VIT véi TMS=1 vd PMS=m=15).
Thdai gian 0,357<0,416 qud nhanh khong thé ddm bdo sai sd chon loc va nhu
th€dudng cong cuc doc clia role nay la khong dungdugc cho trudng hgp nay.
chuyén sang dic tinh rit doc cia role cing loai ¢é sin role MCGG c6 PMS=15
va TMS=1, thdi gian hoat dong role 12=0,9644s. D€ dat dudgc thdi gian hoat dong
cia rdle yéu cdu 1la  0416s, thi can tinh gid tri  dit
TMS=0,416/0,964=0,431(chon=0,5). Vi dédc tinh nay khi PMS=2,tudng tng v§i
dong 4000A role s€ hoat dong trong 13,5.0,5=6,75s. trudng hdp nay ciing khong
chon loc. Vi vay dudng dic tinh rdle can dudc di chuyén ra xa, dudng dic tinh
MCCB ta c6 dugc 1 sy thay doi biang cach chon gi4 tri dong ditcta role 16n hon.
N&u gi4 tri dong dit role 16n hon khodng 140% va ty s6 bi€n dong 1a 2000/1A,
gia tri PMS cua rdle & 30000/2800=10,7 véi gid tri PMS nay va TMS=1 dudng
cong rat doc clia role cho 1 thdi gian 1am viéc 1,35s d€ c¢6 dudc gid tri thdi gian
hoat dong theo yéu cau 1a 0,42s thi gid tri dit TMS=0,42/1,35=0,311(1ay 0,3).
Khi role dit & 140% dinh mitc vi TMS=0,3 cdc diém ti€p sau diy cé thé tinh va
dudc diing dé chon dudng dic tinh role yéu ciu (bang 12.8).

PSM role I(A) Thdi gian hoat dong
1,6 4480 22,5.0,3=6,75

1,8 5040 16,87.0,3 = 5,06

2,2 6160 11,25. 0,3 =3,37
3,0 8400 6,75.0,3 =2,02

5,0 14000 3,375.0,3=1,01
10,0 28000 1,5.0,3=0,45

15,0 42000 0,964. 0,3 =0,29
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Céc di€m trén khi dugc vé theo cdc dudng dic tinh ciu chi vaMCCB xéc
dinh dugc dudng dic tinh ra't doc clia role MCGG véi 1 gid tri dong dit cla role
bing 140% dong dinh mitc va TMS=0,3 cho ta 1 sy phan biét chon loc thich hgp
& dong ngdn mach cuc dai 1a 30kA.

St dung rdle qua dong cé dic tinh radt doc sé phu hdp trong trudng hdp cé s7
gidm dang k€ dong su c6 do khodng cdch tir nguén dén ting 1én. Pudng dit tinh
clia role c6 dic di€m thdi gian hoat dong sé ting 1én gip doi khi dong sy cd
gidm theo ty 1& 7:4 theo dong chinh dinh. Pi€u nay cho phép chinh dinh cing 1
hé s6 nhin vé thdi gian cho cdc rdle ndi ti€p nhau.
Tri s6 dit role.
R;va Ry, 300 0,2 TMS R, va Ry, 175A 0,2 TMS

R;va R;y, 100 0,2 TMS Rsva R4y 57,5A 0,2 TMS
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Xem xét sy khdc bi€t khi d4p dung loai role CDG11 — rdle c6 dédc tinh phu thudc
chuin va loai rdle CDG13 — role c¢6 dic tinh phu thudcrat doc bing thi du
sau:

Thi du 6.4: T (H12.12) nhin thdy

> ~ N < . 2 A
ring ty s6 dong ngin mach tai cdc T(s

)

thanh cdi k€ ti€p nhau 1a 7:4. Gia thi€t 1
céc role diéu dudc chinh dinh véi ciing

A N N A N R Ciu chi 75A
I hé s6 nhanvé thdi gian TMS=0,2. Tu

thdy ring thdi ngian nhdy bac A cla ‘ ‘
dic tinh phu thudc rat doc 1a A, =0,33s ‘

gidn d6 phoi hdp thdi gian trén, nhdn

trong khi role phu thudctiéu chuin la 0 Citc BT

A,=0,24s. thdi gian nhdy bdc A, cho 1 | Cluchi 100%
P 250A 0.2TMS

phép su dung TMS=0,2 dudc tinh nhu

sau: A, =X sai s0 rdle giita cdc role ndi

. s PN ~ 2~ 0,0
tiép nhau udc tinh v6i dong su co dd " 100 12.00

xdc dinh va TMS=0,2+thGi gian md 0 Dong chah phia 0
mdy cdt+thdi gian vugt qud cia role. 400V

A, ... =(0,054+0,029)+0,15+0,05=0,283

. Trong dé:

0,045: Thai gian sai s6 ctia role & 4 1an dong cai dit va TMS=02.

0,029: Thoi gian ai s8 clia role 7 1an dong cai dit va TMS=0,2.

0,15: Thai gian hoat dong clia mdy cit.

0,05: Thoi gian vugt qua cia cia réle CDG13.

Vi A,=0,33s > A, =0,283s cho phép role phan bi€t chon loc hoan toan dung. Vi
vay st dung role CDG131a pha hgp. Néu dung role c¢6 dic tinh phu thudc chuin
CDGI11 thiA,=0,25, va : A, =(0,0712+0,0525)+0,15+0,04=0,3137s. trong d6:
0,0712: Thai gian sai sd ctia role & 4 1an dong cai dit va TMS=0,2.

0,0525: T&i gian sai s0 clia role & 7 1an dong cai dit va TMS=0,2.

0,15: thdi gian hoat dong clia mdy cit.

0,04: Thai gian vugt qud cua role CDG11. Vé6i A,=0,25s < A, . =0,3137s nén role
c6 thé chon loc khong ding. Vi vay role c6 dic tinh phu thuoc rit doc thay cho
dic tinh phu thudc chuin sé& c6 1gi hon & nhitng ndi dong sy c6 co su gidm dang
ké giita 2 diém role ndi ti€p nhau.

Dic diém cilia dic tinh cuc doc 1a thdi gian hoat ddg gan nhu ty 1& ghich véi binh
phuong dong dién. Loai dic tinh nay rdt phu hdp khi stt dung cho cdc dudng day
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phan phdi c6 tii dinh, ching han dudng diy cung cdp cho may bom, mdy nhiét
mdy lanh .., pht hgp khi phdi hgp véi ciu chi.

cho sd dd, s6 liéu va phoi hop dic tuyén cuc doc clia role va cau chi, khodng thdi
gian chénh 1éch an toan 1a 0,4s gitta role va cau chi 75A (phia 11KV) tai diém
ngidn mach cuc dai 12000A. ngoai ra rdle con dudc wng dung két hgp vdi bd
phan tu dong lai tong mang phin phdi dién 4p thap. Phan 16n su cd diéu thodng
qua va vi th€ ciu chi khong kip chdy va khong can thi€t phdi thdy ciu chi. Diéu
nay c6 thé thuc hién dugc n€u bd phan ty déng lai s& khod lai chinh né sau khi
dd mS mot(hay nhiéu) 1an, sau d6 ciu chi méi chdy va cdch li ngiin mach.
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CHUGNG 5 : TU PONG HOA TRONG HE THONG PIEN

5.1 TU PONG DONG LAI PUONG DAY.

5.1.1 Téng quat.

Céc thong ké vé cdc sy cd trén hé thdng dién cho thdy ring bit ky dudng day
trén khong van hanh véi dién dp cao (tr 6KV trd 1€n) déu cé su cd thodng qua
(chi€m t6i 80- 90%), trong d6 dudng diy cé dién 4p cang cao thi phin trim
X4y ra su cO thodng qua cang lén. Mot sy ¢d thodng qua, ching han nhu mot
phéng dién xuyén thing 1a loai sy ¢6 ma c6 thé dudgc loai trir bing tic dong
cit tifc thdi MC @€ c6 14p su c6 va su cO s& khong xudt hién trd lai khi dudng
day dudc déng trd lai sau d6. Sét 1a nguyén nhan thudng giy ra sy c6 thodng
qua nha't, con nhitng nguyén nhan khic thudng 1a do su lic Iu clia dudng day
din gy ra sy phong dién va do sy va cham ctia cdc vat bén ngoai dudng day.
Viét Nam nim trong khu vic nhiét d6i; cdc diéu kién khi hau nhu bao, do Am
sdm sét, ciy cdi,... déu tao diéu kién tSt cho su cd thodng qua x4y ra. Do vay
viéc d4p dung thi€t bi ty dong déng lai MC (TPL) trén hé thong dién Viét
Nam cang nén dugc xem xét c4n than nhim ap dung mot cach thich hgp va
hiéu qud nhitng 1¢i di€m cilia thi€t bi nay, gép phan cdi thién dd tin cdy cho hé
thong. Nhu trén da dé cap, 10- 20% su ¢d con lai 1a sy ¢ kéo dai hay “bdn
kéo dai”. Mot su ¢6 ban kéo dai c6 thé x4y ra vi du nhu do mot nhdnh ciy roi
xudng dudng day. G day su cd khong loai trir biing cdch cdt dién tic thdi ma
nhdnh cay chi c¢6 thé bi chdy rui trong mdt khodng thdi gian nao d6. Loai su
c6 nay thudng xdy ra trén dudng day trung th& (6-66KV) chay qua vung ritng
ndi. Nhu vay , trong phan 16n cdc sy ¢d, néu dudng diy sy cd dugc cit ra tifc
thdi va thdi gian mit dién dd 16n d€ khi ion do hd quang sinh ra thi viéc déng
lai s& cho phép phuc hdi thanh cong viéc cung cip dién cho dudng diy. Céc
MC c6 trang bi hé thdng TDL sé& cho phép thuc hién nhiém vu ndy mot cich
tu dong, trong thuc t&€ ching da gép phan thiét thyc trong viéc cdi tao tinh lién
tuc cung cap dién cho hd tiéu thu. Ngoadi ra TDL con c6 mot uu diém kh4
quan trong, dic biét cho dudng diy truyén tdi cao 4p (trén 66KV), d6 1a khi
ning giit 6n dinh va déng bd cho hé thong. Trén dudng day truyén tdi, dic
biét dudng diy ndi hai hé thong I6n v6i nhau, viéc tdch rdi hai hé thong cé
thé gdy mat 6n dinh. Trong mot s6 trudng hdp, viéc cit ri hai hé thong sé
giy ra trinh trang: mot bén thi thi€u hut cong suat trim trong, mot bén thi du
thira cdng sudt, trudng hdp nay déng lai kip thdi (trong khodng thdi gian gi6i
han nao d6) cho phép hé thong dién tu cin bing trd lai . Pay 1a mot vu diém
quan trong cla viéc déng lai trén dudng day truyén tai.

Pé€ thyc hién viéc ty déng lai trong hé thong dién, hién nay c6 hai bién phip
dang duc st dung :

_ Tu d6éng trd lai bing cdch k&t hgp MC véi hé thong tu dong lai (ARS).

_ St dung MC TPL (ACR).
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Ldi di€m ctia ACR 1a chi phi thdp hon so v&i khi st dung hé théng tu déng lai
vi n6 dugc thi€t k& tron bo dé€ két hdp véi MC, c6 chifc ning clia RL bio vé
va RL ty déng lai. Tuy nhién giGi han cda né 1a kha ning cit dong sy c6. Vi
c6 k&t cau phitc tap, k&t hdp nhiéu chitc ning nénACR khé cé thé ché tao vdi
kha niing cit dong 16n. Hién nay cong suit cit ctia ACR vao khodng 150MVA
ddi véi dién 4p 15KV va gan 300MVA d6i vé6i dién 4p 22K V.

D6i v6i dudng ddy truyén tdi cao 4p c6 cong suat 16n, cong suit cit clia mot
MC doi hdi phdi 16n va thdi gian tdc dong cia MC phdi rdt nhanh. Pay 1a mot
trong nhung nguyén nhin ma ngudi ta chi sit dung MC k&t hdp vé6i hé thong
diéu khién TPL @€ thuc hién chic ning ty déng lai cho hé thdng dién loai
nay. Ngoai ra, viéc dp dung ky thuat s6 va vi xt Iy vao viéc ché tao cdc RL
bao vé cho phép cidc RL hién nay, ngoai chdc ning cia mo6t ré le thong
thudng, con cé thé bao gdm cic chitc ning ciia RL tu déng lai v6i do tin ciy
rit cao.Védi cic ly do trén, ngdy nay trén hé thong dién ngudi ta thudng si
dung ACR cho mang trung th€ vi kh3 ning cd ddong (gon, nhe v6 thé gin tryc
ti€p trén tru dd dudng diy)va chi phi thit clia n6. Con hé théng tu dong lai sit
dung trén 1u6i truyén tdi cao 4p va siéu cao 4p.

TPL c6 thé ché tao d€ déng lai mdt hay nhiéu 14n.Theo thong ké, hiéu qua
clia viéc TPL trén dudng diy trén khong theo s6 1an TPL la:

_TPL lan 1 thanh cong 65 + 90% (hiéu quéa cang 16n khi dién 4p cang cao).

_TPL 14an 2 thanh cong 10 = 15%
_TPL lan 3 thanh cong 3 + 5%
Chu ky TPL mdt 1an khi c6 NM thodng qua va Nm ldu dai va Chu ky tu déng
lai nhiéu 1an.Trong chu ky dau tién, thdi gian TPL thudng dugc chon 16n hon
thdi gian kht ion cia moi trudng. Chu ky thdi gian thudng dugc chon khodng
15 + 20 s. Thoi gian déng va cdt MC phu thudc vao thi€t bi 1ip dit, con thoi
gian kht ion phu thudc vao dién 4p dudng diy, dia di€m, tri s6 va thdi gian
NM, dang NM... va dugc chon theo tirng trudng hgp cu thé.
5.1.2 Nhitng yéu cau chinh déi véi ty déng lai:
Khi ddt thiét bi tw dong lai can chii ¥ cdc yéu cdu sau:

a) Tdc dong nhanh
Theo quan diém ddm bdo cung cip dién lién tuc cho cdc phu tii va ddm bio
on dinh cho hé thong thi déng lai cdc ngudn dién cang nhanh cang tot. Tuy
nhién téc do ty déng lai bi han ché& bdi diéu kién khit ion tai chd bi ngdn mach
dé khi déng trd lai ngudn dién ngin mach khong thé tii phat. Ta biét thdi
gian déng clia may cit diu 16n hon thdi gian can thi€td€ khi ion tai chd ngin
mach, do d6 mdy cidt dau khong cin chi y d&n diéu kién nay. Nhung ddi véi
may cit khong khi thi can chid ¥ k§ vi thdi gian déng mdy cit rit nhd. Bing
5.1 cho biét thdi gian khi¥ ion tai chd ngdn mach theo cdc cAp dién 4p khdc
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nhau. Thdi gian cda chu ky tuy déng lai phu thudc vao thoi gai déng clia may
cit va thoi gian khit ion trong moi trudng.

Cap dién dp (KVO Thoi gian khit ion
Chu ky gidy
<3,5 4 0,8
110 7,5 0,15
230 14 0,28
400 25 0,5

b) Thiét bi TDL phdi lam viéc vdi tat ca cdc dang hu héng:

Thi€t bi TPL phai lam viéc véi tat cd cdc dang hu hdng ngoai trit trudng hop
déng mdy cit bing tay khi c6 ngdn mach. N&u sau khi d6ng mdy cit bing tay
ma rdle bdo vé tic dong mS mdy cit thi do trong Iudi dién con c6 chd ton tai
NM ( vi du quén chua gd bd phin ti€p dit an toan dung trong khi sira chita
lu6i dién hodc chua phat hién hét hay chua phét hién ding chd NM ). Trong
trudng hgp nay, n€u cho thiét bi tu déng lai 1am viéc s& gy hu hdng nhiéu
thém va chic chin s& khong c6 két qua.

Khéi dong tv déng lai bing mot trong hai phudng phép sau:

- Tiép diém phu MC: khdi dong bing sy khong tuong tng giita vi tri MC
va vi trf khod diéu khién.(vi tri khod diéu khién d6ng nhung MC & vi tri
md )

- Tiép diém ro le BV : trong phuong thitc dau tién, mot ti€p di€m phu sé&
déng khi MC mé kich hoat sd @6 TPL thong qua cong tic chon tu dong
hoic bing tay. Vé mit k§ thuat thi thich hgp, nhung n€u MC dugc ngit
bing tay khi cong tic chon & vi tri ty dong thi sé& c¢6 dong lai ngoai y
mudn. Piéu nay cé thé nguy hiém cho ngudi van hanh néu MC dugc
ngét cho muc dich bdo tri.

D&i véi phuong phap 2, khdi dong bing ti€p diém rdle BV dudc sit dung phd
bi€n vi TPL dot ngdt khong thé x4y ra. Nhiéu so dd TPL phdi hdp véi phan
tl role khdi dong ma dude kich hoat bing ti€p di€m khdi dong va tu gift, cdc
kho4 lién dong cin c6 d€ ngin chin sy khdi dong sai trir truSng hop thod min
diéu kién TPL bing cic ti€p di€m ghép ndi ti€p v6i cudn kich ctia RL khdi
dong.

a) Thiét bi tw dong lai khong duoc lam viéc khi diéu hanh vién mé MC
bdng tay hodc diéu khién tir xa.

Mé& MC bing tay hoic diéu khién tir xa 1a khong mudn cho dudng diy

hoic thi€t bi dién ti€p tuc lam viéc trong khodng thdi gian nao dé, né ciing

tuong ty nhu trudng hop Nm con ton tai ldu dai. Véi nhitng trudng hop
trén, du thi€t bi ty déng lai ciing chic chin khong c6 két qud;do d6 khong
can cho né lam viéc hoic tdt nha't 13 khod TPL lai.

b) Sodé TPL cé thé khod hay cdm tdc dong trong truong hop ddc biét.
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Thi du trong trudng hgp BV so 1&€ch hodc BV cia MBA lam viéc khi c6

NM bén trong mdy bi&n 4p.

c) TPL khong duoc ldp di ldp lai.

Khong nén 1in 16n van dé nay véi van d€ TPL mot 1an hodc nhiéu lan da

néu & trén. Pé ra yéu cAu nay 12 d€ tranh hién tugng MC déng lip di lip

lai khi NM kéo dai din dén hau qua 1a hdng MC. (NM xuit hién bd phin

role tdic dong md MC, sau d6 nhd TPL nén MC dugc déng trd lai khi€n

cho bo phian BV role lai mé MC 1an tha 2, TPL lai dong MC lai ... qud

trinh ndy c@ 1dp di 1dp lai cho d&€n khi thi€t bi hdng hodc ngudi dén cit

ngudn dién.)

d) TPL phdi tu dong tré vé vi tri ban ddu.

Sau khi di tdc dong mot thdi gian, thi€t bi TDL phai tré vé trang thdi ban

ddu d€ chudn bi cho cdc 1an 1am viéc sau. Thdi gian phuc héi t,, cla thi€t

bi TPL 13 khodng thdi gian tir diém khdi dong dén khi trd vé trang thdi

ban dau.

e) Thoi gian t6i thiéu ciia tin hiéu di dong lai MC dii dé déng MC chdc
chdn.

Khodng thdi gian cla xung déng phdi dugc phu hgp véi yéu ciu cla co

ciu déng MC. Thuong thdi gian nay khodng 1 dén 2 gidy.

f) Yéu cdu doi vdi so do tw déng lai mét pha.

Khi xuAt hién sy ¢ mot pha cham dit, sd dd TPL pha don sé& ngit va chi

dong lai pha sy c6 ciia MC, vi th€ role TPL s& dudc 1ap dit riéng récho

tirng phan t& khdi dong, mot role cho mdt pha. Sy déng lai thanh cong sé&

dua d&€n k&t qua 1a trd vé lai tai cudi thdi di€m clia thsi gian phuc hdi, sdn

sang ddp tng sy ¢ mdi, nhung néu sy ¢d 12 sy cd lau dai thi sé& cit va

khod cd ba pha MC. Ngit va khod c3 ba pha ciing x4y ra cho su c6 giita

hai pha ngin mach cham dit, di€m cham dat tht hai xudt hién trong thdi

gian chu ky TPL. Ph&i hgp giita tw ddong dong lai ba pha va mot pha, sy c6

pha don cham dit s& khéi dong ngidt mot pha va déng lai, su c¢d nhiéu pha

thi s& khdi dong ngdt ba pha va déng lai. N€u ty déng lai khong thanh

cOng thi s€ khod lai céd ba pha.

Phéan loai thiét bi TPL.

Thiét bi ty d6ng lai c6 thé phan theo cic tiéu chuidn sau:

- Theo s& 1an tdc ddng — TDL mdt 1an va TDL nhiéu lan.

- Theo s6 pha tdc dong khi ty d6ng lai — TDL ba pha(TPL3) va TPL mot
pha (TBL1).

- Theo thi€t bi dién — TPL thanh gép , TPL dudng diy ,m4y bié€n 4p ....

- TPL ba pha clia dudng diy vé6i hai ngudn cung cap dugc thuc hién cé
cdc dang sau:

+ TPL khong dong bd.

+ TPL tdc thoi.
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+ TPL chd dong bo.
+ TPL theo tin s6 : trong hé thong khi tin s& bi gidm c6 thé mot s6 MC
clia phu tdi bi cit, sau d6 thi€t bi TPL déng MC khi tan s6 da khoi phuc.
Thiét bi nay dugc goi 1a ty d6ng lai theo tin s6.
5.1.4 Ty d6ng lai téc do cao. Cac y&u td anh huéng téi téc do tu déng
lai.
Yéu ciu dau tién cho viéc 4p dung TPL toc dd cao 12 thdi gian nhiéu loan
hé thong c6 thé chidp nhdn dugc ma khong gdy mat 6n dinh . dudng cong
P-3 cling v6i gid tri cong sudt truyén tdi cho phép phdng dodn dugc do
thay ddi clia géc truyén tdi, sau d6 cin phai bi€t quan hé §-t du dodn thdi
gian gidi han cuc dai d€ khong gdy ra nhiéu loan cho hé théng . Cudi 1a
phdi bi€t cdc dic tinh ctia MC ctia mach bdo vé ciing nhu thdi gian khit ion
hod clia moi trudng d€ c6 thé thuc hién TPL tc do caotrong bt ¢t trudng
hdp nao. Sau diy ta sé& 1an ludt thdo ludn dé&n cdc y&u td nay.
a) Cdc ddc tinh bdo vé.
Dung BV tic dong nhanh nhu BV khodng cédch, so 1éch c6 thdi gian 1am
viéc 50ms, k&t hgp v6i mdy cit tdc dong nhanh s& 1am gidm nhiu loan .
Céc dic tinh BV phai dugc tinh todn va chon lya sao cho ¢4 hai mdy cit &
2 ddu dudng diy phdi dugc cit dong thdi khi c6 su ¢d. BAt cif mot may
cit ndo md truc mdy cit kia cling sé 1am ting thdi gian gidn doan va ty
déng lai khé thanh cdng hon. Khi sit dung BV khodng cédch , sy cd x4y ra
ngay gan mot dau clia dudng day (rdi vao viing tic dong khong ddng thdi )
thi BV phdi dudc trang bi cdc dung cu dic biét gidp cho hai mdy cit § hai
ddu dudng day tdc dong dong thdi.

b) Khit ion tai noi xdy ra su cé.

Khi st dung TPL véi t6c dd cao, ta phdi xdc dinh dugc thdi gian d€ déng

lai thanh cong, ion tai noi x4y ra sy ¢d phai dugc khit h&t ma khong cho hd

quang chdy trd lai. Thoi gian khit ion cia mt tia hd quang trong khi phu
thudc vao cap dién 4p , khodng cdch phdt sinh hd quang , dong su ¢ , thdi
gian kéo dai sy c6 , tdc do gi6 va su k€t hgp dién dung clia diy dan nim
canh k&, trong d6 cAp dién 4p 1a y&u td quan trong nhit: dién 4p cang cao

thi thsi gian doi hdi khit ion cang 16n nhu cho trong bang 5.1.

Néu st dung TPL mot pha, dic biét trén dudng day dai thi thoi gian chd

déng lai (trpr) cta pha su c6 dugc dit 16n hon so véi trudng hgp dong lai

ba pha vi khi pha sy ¢d cit ra, hd tuong dién dunggiita hai pha con lai véi
pha su c6 khi€n cho hd quang c6 xu huéng dudc duy tri 1du hon.

c) Cdc ddc diém ciia mdy cdt.

Viéc TPL trén dudng diy truyén tdi doi hdi mady cit chiu dugc chu ky 1am
viéc rat ning né trén mdt dong su ¢ 16n. Cdc loai mdy cit dugce st dung hién
nay 12 mdy cit dau, mdy cit khong khi, may cit SF, trong d6 loai sit dung khi
SFg c6 kha ning d6ng cit véi chu ky ning nhat.
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Lua chon thdi gian gidn doan clia MC. Hinh 5.1 sau diy gidi thiéu bi€u dd
thdi gian déng ngit tiéu bi€u cia MC dau va MC khi nén.

Ti€p yo quang MC md hoan

. Ti€p
Kich dl/em\ bi dap tdt toan. Mach dong diém bit MC déng
khéi ba} daupoan dudc kich hoat ddu déng  hoan
mo| «an an
l l 1 l l T . Thdi gian
0,035 L 0.2s ! 0355 O
<t s ' ~0,55s : s |
' 0,06s ' ' '
1 0, 0ls
Thdi gian gidn doan nhé nha't- c6 thé gidm dén 0,3s bdi co cAu dic biét
a)
Tiép
diém  Hb quang Ti€p
Kich  bitdau bi dap tit MC mé hoan diém bit MC dong
ngit m§  hoan toan. Mach déng ~ ddu déng hoan
A dudc kich hoat tpan
. Thdi gian
10,0355 1 | 0.3s E 0.065s 1 t(s)
| | < ; —
<> ! 1<>1
70,0455 | b 10,025

Hinh 5.1Hoat dong déng cit clia cdc loai MC
a) Mdy citdau cdp dién 4p 132KV;
b) M4y cdt khi nén 400K V.

Ngay nay cdc MC hién dai c6 thdi gian tdc dong rat nhd, thudng nhd nhé hon
thoi gian khit ion cta mdi trudng, dic biét 12 doi v6i cAp dién 4p cao trén
220kV. Do d6, phai chon thgi gian gidn doan MC 16n hon thgi gian khir ion
cia moi trudng va luu y ring doi véi dudng day siéu cao dp, mdy tdc dong
déng lai khong thanh cdng con gy thiét hai nhi€u hon so véi khi khong st
dung TDL.

d)Lwa chon thoi gian hoi phuc.

D&i v6i bat cif mot loai mdy cit ndo, viéc lya chon thdi gian hdi phuc cho hé
thong bido ve phdi ddm bdo cho mdy cit c6 di thdi gian tr§ vé (khdng khi
dugc nap diy, cd cdu déng ti€p trd vé vi tri sin sang..) d€ sin siang cho tic
dong k€& ti€p. MC tic dong cd luu chi't cin thdi gian phuc hdila 10 sec. MC co
cAu déng 10 xo can thdi gian trd vé 12 30 sec, thdi gian phuc hdi cia MC khi
nén cin thi€t € 4p suat khi trd lai binh thudng.

e)Sé’ldn dong lai.

Viéc TPL véi tdc dd cao trén dudng day siéu cao 4p thudng chi thyc hién mot
1an vi viéc TPL nhiéu 1in v6i dong su c¢d 16n c6 thé gdy mit 6n dinh hé
thong. Hon nita d6i véi dirong day siéu cao 4p, su c6 bdn kéo dai (néu cd)
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ciing khé bi loai bd biing cach déng lai nhiéu 1an nhu d6i v6i dudng diy cao
thé, trung thé.

52 BAO VE TAN SO - TU PONG SA THAI PHU TAI

5.2.1 Muc dich va nhitng dic di€m ciia sa thai phu tii.

Viéc duy tri tin s6 dinh mic dugc ddm bio bsi nhitng bd diéu chinh tan s& va
cong sudt ma cdch thic lam viéc 13 diéu chinh lugng nuéc (hoic hoi nuéc vao
turbine). Nhd nhitng b diéu chinh tan s& va cong suit, lugng thi€u hut cong
suat tic dung c6 thé dudc loai trir khi sin c6 mot ngudn ning lugng “néng” du
trit, c6 nghia 1a n€u nhu trude khi sy ¢d, turbine mdy phdt dién khong phét hét
cong sudt va nhitng bd diéu tdc clia ching khong giéi han lugng nudc hoic
hoi cho vao. N&u nhu khong c6 sin ngudn dién du phong thi din d&n k&t qua
lugng cong sudt thi€u hut AP lam cho nhitng mdy quay cham lai.

Véi toc d6 quay cham, cling ¢6 nghia tin s6 gidm, lugng cong suit thi€u hut
ban diu ciing gidm, k& tir d6 cong suat va ning sudt clia cdc bd phin cd gidm
. Vidu cong suat ra clia cdc quat gi6 ti 1& v&i binh phuong clia tin s6 va cong
sudt ra clia mot s6 may bom gidm theo bic 3 clia tin s6. Qu4 trinh 1am gidm
tan sd ti€p tuc cho d&n khi AP tié€n tdi khdng, nghia 1a cho t6i khi & tan sd
mdi dat dugc nay thi cong sudt phat ra Pp (f°)) s€ bing vdi cdng sudt tai tiéu
thu Py (f’,). Tan s6 sé& 6n dinh véi tan s6 dudi tan s6 dinh mic(5S0Hz).

Hé thdng van hanh & tdn s6 thip hon tan s6 dd qui dinh s& dnh hudng dén
chit lugng cung cip dién va khong dudc phép bdi nhitng diéu sau day:

- Khi van hanh & tin s& dudi 49,5 Hz, mot vai bo phan cda turbine hoi
chiu dung qud hang rung bdi cdng hudng dao dong cdac bo phin turbine
din d&n két qui phd huy dd bén kim loai va hu cdnh turbine.

- Khi tan s6 roi xudng dudi 49Hz, nhitng thi€t bi diéu chinh turbine mé ra
hoan toan va t6 mdy phét dién trd nén tai hoan toan. Hon nifa, sy gidm
tan s6 1am gidm hiéu suit clia cdc cd cAu phu & nhitng tram nhiét dién,
dic biét 1a nhitng mdy bom nudc. K&t qud trong trudng hodp van hanh
lau dai & tin s6 thdp sé& lam gidm cdng sudt cda cdc nha mdy va hon
nita 14 t6n that cong suit ting lén.

- Khi tan s6 gidm, mdy phdt kich thich bi gidm toc d6 quay va sifc dién
dong clia mdy phat gidm, dién 4p hé thong gidm. Piéu ndy mang dén
nguy co “ sup d6 dién 4p” va cit dién nhiéu hd tiéu thu.

Chdc niang cia mach kiém tra tdn so tu dong (AFC : automatic frequency
control) 12 ngin cdn gidm tan s& dén gid tri tdi han clia tin s6 trong hé thong
dién khi xdy ra thi€u cdng suit tdc dung, bing cdch sa thdi mot vai phu tai.
Trong trudng hop nay, cong suit cung cdp dén phan 16n nhitng ho khong bi
cit dién va viéc cung cap dién dén cdc phu tdi bi cit c6 thé phuc hdi trong
mot thdi giankhd ngdn. Viéc cit cdc hd tiéu thu dudc thuc hién bdi nhitng
thi€t bi AFC d€ tan s6 khong bao gid gidm dugi 45Hz, van hanh & tin s6 nhé
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hon 47Hzkhéng cho phép vugt qua 20s, va van hanh & tin s6 48,5Hz khong
dudc vugt qua 50s.
Ngoai ra, by AFC phai dudc thi€t k€ tranh sy tic dong khong cin thiét xdy
ra(khi c6 tan s& gidm ngidn han ) va sau khi bd AFC hoit dong, tan s6 khong
dudc vuot qua tri s& dinh mitc (50Hz) . sau khi thi€t bi AFC hoit dong , tin s&
c6 thé hoi duéi gid tri dinh mic, c6 nhia 13 tif trong khodng 49Hz dén 49.5Hz
va n6 dugc dua 1én gid tri dinh mitc bdi nhan vién van hanh. Phuong phap diu
tién d€ dua tan s6 trd lai dinh mic 13 cit mot lugng tdi thich hop. K& hoach
cit tdi cAn dudc tinh todn cAn thian vi s& khong hiéu qud néu cit lugng tdi
nhi€u hon can thiét .
5.2.2 Sa thai phu tii theo tin so va thoi gian.
Su hop lai thinh mot thé thong nha't nhitng hé thong dién 16n bing nhitng
dudng day dai khién thi€u hut cong suit c6 thé xdy ra & mot khu vyc nhd, lam
dnh hudng d€ mot nhém hé thdng dién, kéo theo tat c4d nhitng hé thong dién ...
Cong suat thi€u khong giong nhau & cdc diém khic nhau. Cin cin nhic
cong suat theo mua, ngay (nhitng ngay lam viéc, nhitng ngay nghi va nhitng
ky nghi ), thdi di€m trong ngay va tinh trang 1am viéc. Vi vay, trong trudng
hop hgp thanh mot hé thong dién 16n,nhiém vu x4c dinh mic thi€u hut cong
sudt 16n nhat tré nén quang trong.
Sau day trinh bay nhitng nguyén 1y ctia b6 AFC hién dai:

1- Hé thdng AFC phai loai bd ta't cd cdc sy cd c6 thé x3y ra, bat chdp s&
lugng mat cong suat thue, sy lan rong clia sy c6 khip hé théng dién va
muc d6 phat tri€n cla sy cd.

2- S& lugng tai dudc cit ludn ludn gin vdi cong sudt mat, cé nghia 1a thiét
bi AFC phai ty chinh d6i vé6i gi4 tri nay.

C6 3 c4p kiém tra tin s6:

Cap 1 : AFC-I 12 mot mach ki€m tra tdn s6 toc dd c6 nhitng tan s dit

khdc nhau. N6 dudc thi€t k& d€ ngin tan sd gidm.

Cap 2 : AFC-II ¢c6 mot mifc dit tin s6 chung va khdc nhau vé thdi gian

dit. N6 dugc st dung dé nang tin s 1én sau khi AFC —I tic dong va ciing

dé ngin chin sy giif tAn s6 (tAn sd treo 10 Iifng) va sy mat tan s& cham, khi
cong sudt mdy phat dién bi gidm mot cdch chim chap trong trudng hop
kh&n cap.

CAp 3 : c4p du phong, cAp nay hoidt dong cé chon loc. N6 dugc thi€t k&

lam cho sy ngit tdi dic biét va gia ting cong suat cit lic thi€u ning cong

sudt phat (45% va nhiéu hon)gdy ra bSi sy phan cdch mdt khu vuc khéi

nhitng ngudn cung cAp chinh .

Viéc thi€t dit tin s6 cho nhém AFC-I 12 day tan tir 48,5 dén 46,5 Hz. Tri

s6 dit cda nhém dugc phan phdi hau nhu déu trong diy tin s6 nay, do

chénh lé&ch gifta cdc tri s6 dit nhd nhit cda tan s§ 1a 0,1Hz (chon Af = 0,1
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12 do mitc @6 chinh x4dc d€ diéu chinh nhitng role tAn séciing nhu nhitng
dung cu do ludng va nhitng bd dao dong tan s6 ).

Nhitng khodng thdi gian thi€t dit clia thi€t bi AFC-I phdi ph hgp véi thoi
gian c6 thé thuc hién dugc. Gia tri clia ching dugc xdc dinh theo nhitng
yéu cAu ddi hdi d€ ngin ngira truc tric trong sudt qud trinh qud do (thodng
qua)xdy ra trong mang dién gdy mat dién tam thdi. Thoi gian tdc dong cla
thi€t bi AFC —I véi nhirng rdle di€n cd 1a 0,25s dén 0,5s va vdi nhitng rdle
tinh 12 0,1s d€n 0,15s. T4t cd nhitng nhém cda thi€t bi AFC —II ¢6 tan s6
tdc dong giong nhald(E 48,5Hz, nhung nhitng khodng thdi gian dit (chinh
dinh) cla chiing khdc nhau vdi nhiéu tri dit khdc nhau tir 5s d€n 40s va c6
thé 1én dé€n 90s. Nhitng nhém ké nhauctia nhitng thi€t bi AFC-II tdc dong

tarc -1l

v

A
f()(SOHZ) Ia 2
@8.5H2) L\ Fapc-11 /
FIAF(“II IR \M: '
FiAF("i i ! \ E i .
(45Hz) —— \,\1; —
0 t0 tl 2 B3 @ 5 t
) tiarc -11
. Harc -11 >

v

taarc -1I

Hinh 5.2 Sy thay ddi tin s6 lic thi€u hut cong suat khi c6 tic
dong va khong c6 tic dong ciia AFC-I va AFC-II

& nhitng khodng thdi giancdch nhau 3s dén 5s.

Hinh 5.2 gidi thiéu sy thay d6i tdn s6 khi thi€u hut cong sudt c6 va khong
c6 tdc dong cia thi€t bi AFC- 1 va AFC- II. Trong hinh 5.2, t; 13 thoi diém
bdt dau thi€u hut cong sudt. Pudng cong 1 12 dudng tan s6 gidm khi khong
c6 thi€t bi AFC. Pudng cong 2 1a dudng tan s6 khi da tdc dong clia AFC -1
va AFC-II. Piém a 1a diém AFC —I bit dau tidc dong theo tan sO fiapc.s -
DPiém b 1a diém AFC-II bit ddu 1am viéc theo thdi gan t)apc.r -

Dung lugng cong suit cia tii dugc dadu vdi nhitng thi€t bi AFC -1 & mdi
ving cong suit clia hé thong phdi bing vdi gid tri mat cong sudt 16n nhat
AP,..,, dudc xdc dinh bing cdch xét tit cd cdc trudng hgp dua dén tinh
trang khan cAp c6 thé xdy ra va dugc xit Iytheo mdt gidi han nao d6.

Parc.1 =Ks. APpay .

Heé s6 an toan Kg dugc 14y khodng 1,05.
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Nhirng tdi dugc dau véi nhitng thi€t bi AFC-II thi ¢6 cong suat khong nhd
hon 0,4 d&€n 0,5 14n cong sudt clia APapc .

D3&i v6i ¢4 hai cap ki€m tra tin s§ , lugng cong sudt ddu nhitng nhém tic
dong cda ca hai loai thi hAu nhugiéng nhau, ma véi mot s6 lugng rit 16n
nhitng nhém tic dong sé& cung cap dudc mot hé thng mach ki€m tra tin s&
linh hoat khong c6 nhitng rii roclia nhitng tdic dong khong mong mudn.
Khi phan phdi tdi giita cdc nhém AFC, miic d6 quan trong cia tdi dugc
dau phdi dugc xem xét can nhic k§ ludng. Nhitng tdi quan trong dudc dau
v6i nhitng nhém AFC-I ¢6 tan s& chinh dinh thdp hon va d4u vé6i nhitng
nhém AFC-II v6i nhitng khodng thdi gian chinh dinh cao hon.

5.3 HOA PIEN GIUA CAC MAY PHAT LAM VIEC SONG SONG.

5.3.1 Khai niém chung

Céc mdy phat dién dong bd c6 thé 1am viéc song song trong hé thdng dién khi
thod min cdc diéu kién sau: rdto clia cdc mdy phdt quay cliing mdt tdc do géc
nhu nhau, géc 1éch pha tuong d6i giita cdc r6to khdong vugt qud gidi han cho
phép va dién 4p qui ddi & ddu cuc cla cdc mdy phat dién phdi gin bing nhau.
Khi lam viéc riéng 1€, néi chung cdc mdy phat dién khong dong b vSi nhau.
Mudn cho chiing lam viéc song song v6i nhaucin phai thod man mot s§ yéu
ciu chinh ma danh tir chuyén mon thudng goi 1a hoa dién.

Gia thi€t ¢6 hai mdy phdt dién F1 va F2 c6 toc do géc quay o, , . Suat dién
dong cda tirng mdy 1a E1 , E2. Khi mdy cit md, hai mdy phdt dién Iam viéc
riéng 1. Hoa dién mdt mdy ndo d6 vdi cdc mdy khdc thudng xuit hién dong
dién va cong sudt cin bing. Dong cin bing c6 thé lam sut 4p clia ludi dién
va d6i khi nguy hi€m d6i v6i mdy phdt va turbine. Dong cin bing khi hoa
dién c6 thé€ xdc dinh bing hinh hoc tir hiéu sd hai véc to sttc dién dong clia
mdy mot va cia may hai cling vdi so dd tdng tr§ tuong dudng (hinh 5.3):

AE =E, cosé—E, + jE sin &

(V]

IR Xl‘ X1 ‘Xz RN

El :‘ [ | ‘

F1

El.e™" .

ey |

i
ch

Hinh 5.3 Sd d6 ndi dién, so dd thay thé va sd d6 vecto clia E, va E,

v6i : 8- 12 gbc l1éch gitta hai vecto sudt dién dong E; va E, tai thoi diém dong
vao. AE — dugc goi la di€n dp phach.
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Tir day tinh dong can bing: i, =2E = EBrgins+(Ea_Eriogss)

Trong d6: x, =x, +x,, +x,

JXs Xy

Xy Xy

Khi mudn hoa dién phai dim bdo nhitng yéu cau sau:
- Dong dién can bing khi déng mdy cit khong vugt qud gid tri cho phép.
- Réto clia mdy phat hoa dién sau khi déng mdy cit phdi quay dong bd
V@i roto ciia mdy dang lam viéc.

Ta xét cdc trudng hop c6 thé x4y ra trong liic hoa dién trong bang 5.2.

» VOi cdc gid tri khdc nhau clia E; ,E, va 0.

Béng 5.2: Dong I,

Gidn d6 vecto Dong cin bing
E; ¢I%2 I, :ﬂ(sincﬂj(ﬂ—ﬂ)cosﬁ)
d#0 Xy Xy Xy
A .
+)
El = E2 E
§=0° — Lp=0
> +1
E,
it
El = E2 . 2F
I,=—j—
§ = 180° | T +1 @ =T
AE E,
A .
t)
E— ch:—JEl_Ez
E,>E, —>E, >+1 Xy
§=0° AE
VI
cb 1
s
S ch
E, <]%2 L1 +1 I, :jEl_E2
6=0 AE EZ Xy
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E1:E2

o I, = jﬂ(sin5+j(l—cos5))
8 #0

Xy

T bang 5.2, ta ¢6 :

1-E, #E,,0, =, , 8 =0°

Do sy khdc nhau dién 4p sé& xuat hién dong cin bing.

Dong nay chi ¢6 thanh phan phin khdng nén khong cé tic dong cd 1én cdc
thi€t bi hé thong dién nhung 1am gidm dién thé cla cdc phin tf 1An cin chd
hoa.

2-E; = E,,0, =0, , & 20°

Ngoai trir trudng hgp 6 = 180° , dong can bing c¢6 chita cdc thanh phin thuc.
Né&u E, >E,sé& c6 cong suat thuc chay tf mdy phdt 1 sang mdy phat 2. Két
qud 12 roto clia mdy phdt 1 bi him con mdy phdt 2 ting téc va géc 8 ti€n t6i
tri s6 x4c dinh lugng cong suat truyén tif mdy 1 sang mdy 2. Thanh phin dong
thuc cyc dai khi & = 90° va & =270".

Khi & = 180°, thanh phdn thyc triét tiéu, dong cAn bing chi con c¢6 thanh phin
khang c6 gid tri rat 16n .

3-E,=E,,m #0,, d=0°

vao thdi di€m déng mdy cit khi & = 0° dong cin bing bing khong . Néuw,
>@,;do dudi tdc dung dong ndng thira roto mdy 1 vugt trudc ré6to mdy 2. May
1 s& nhin thém tdi thyc va sau d6 rdto bi him bét. NEu téc do giita mdy 1 va
may 2 qud 16n thi s& khong hoa dong bo dudc va sé xuit hién ché do khong
dong bo.

T céc trudng hop khio sat trén ta c6 thé c6 nhitng két luan sau:

-Hoa khi c6 1éch & clia cdc vecto dién dp thi dong cin biing c¢6 thanh phin
thuc 1am dnh hudng dén tic dung clia cdc phin tif trong hé thong dién va cé
thé din t6i hu hdng.

-Hoa khi tan s& cdc m4y khdc nhau nhiéu va c6 do 1éch dién 4p sé& xuit hién
dong cin bing c6 thanh phin thyc c6 thé din dén ché do mat ddng bo 1au
dai.

Trudng hdp it nguy hiém nhat 1a khi dién 4p khdc nhau nhung ®, =, va &
=0’

Nhitng gi4 tri cho phép khi hoa clia géc & va d6 1éch tin sd Aw giita hai phin
mudn hoa thay ddi tuy theo khodng cdch ciia dudng diy ndi v6i hé thong ,
dién 4p dinh mic clia chiing , cong sudt hé thong dién va loai mdy diéu chinh
kich tir(loai ty 1€ hay tic dong nhanh).

5.3.2 Hoa Pién Chinh Xac.

Viéc hoa dién chinh xdc dugc ti€n hanh theo trinh tu sau:
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Trudc khi cho mot mdy phat vao lam viéc song song vdi cic may phat khic
thi may d6 dudc kich tir truSc. Liic tha'y s6 vong quay va dién 4p clia mdy sip
hoa x4p xi vdi s& vong quay va dién 4p clia mdy dang lam viéc thi chudn bi
déng mdy cdt dién. Mudn cho dong dién cin bing lic déng mdy cit bing
khong hay nhd nhat, phdi chon thdi di€ém déng mdy sao cho khi dién 4p giita
hai mdy khong sai 1éch nhau. Nhu vay, khi d6ng mdy cdt xong hai mdy dé sé&
lam viéc ddng bo v6i nhau. Hai diéu kién U va o c6 thé thod min, nhung néu
chon thdi di€m déng may cit khong thit ding lic hoa dién s& xuit hién dién
ap trugt U; (AE) va dong dién cin biang L, .

Nhitng yéu cdu chinh déi vdi mdy hoa dién tu dong:

Hoa ddng bd chinh xdc cdc mdy phdt c6 thé thuc hién bing tay hay tu dong .
Khi hoa bing tay, ngudi van hanh phai diéu chinh cdc thong s mdy phdt phil
hgp véi diéu kién hoa. P& chon thdi diém déng mdy cit can phdi theo ddi volt
k€& clia mdy phdt va hé thong ; tan s6 k& clia mdy phdt va hé thong ; ddong bd
k& chi géc 1éch pha giita suit dién dong clia mdy phdt va dién 4p thanh gép
(thanh c4i) hé thong (do géc 8). PE loai trir trudng hop déng nhim khi géc &
con 16n, thudng trong mach déng cit ngudi ta chém vao ti€p di€m role ki€m
tra ddng bo d€ chi cho phép mdy cit déng trong gidi han géc & cho phép dinh
trude.

Trong trudng hgp hoa dién tw ddong mdy phat v6i hé thdng dién, mdy hoa dién
phdi ddm bdo cdc yéu ciu sau day:

- Ug= Uyr nghia 1a U;=0.

- O = Wyt nghia law;=0.

- Go6c 1éch pha gitta cdc vecto dién 4p khi déng mdy cdt bing khong
(8=0), tirc 1a phai chon ding thdi di€m déng may phat dién vao lam
viéc song song véi hé thong.

Muén thyc hién dugc cdc yéu ciu trén, cdc mdy hoa dién ty dong can phdi c6
cdc bd phdn lam nhi€ém vu :

+ Sang biing dién 4p & dau cuc mdy phat dién.

+ Sang bing t6c dd géc quay clia cic mdy phat dién sé hoa véi nhau.

+ Chon thdi diém d6ng may cit d€ dong cin bing khi déng mdy cit bé nhit.
Bo phan thit nhat tic dong 1én bd diéu chinh dién dp (AVR) ctia mdy phat .
Bo6 phan thit hai tic dong thay d6i tdc @6 quay turbine clia mdy phat cAn hoa.
Bo6 phin thif ba chon thdi di€ém déng va phdt tin hiéu di d6ng mdy cit cin
hoa.

Mady hoa dién tw dong(theo phuong phdp hoa dién chinh xdc)

Hinh 5.4 gi6i thiéu sd d6 khdi may hoa dong bd tu dong.

M4y hoa déng bo gdm cdc bo phin sau:

Khdi 1: bo phin chon thdi di€m dé di d6ng MC.

Kh&i 2: bo phan ki€m tra téc do truot, khong cho MC d6ng khi

¢ > cho phép max -
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Khdi 3: bo phan kiém tra d6 1éch dién 4p giita may phdt va hé thong , khong
cho may cdt dong khi d6 1éch dién 4p 16n hon gi4 tri cho phép cuc dai.

Khdi 4: bo phan sang bing tin s6 d€ 1am gidm o bing cich tic dong 1én bd
phin thay ddi tri s& dit cia mdy diéu chinh t6c d6 quay turbine.

Kh&i 5: bd phan sang bing dién 4p (doi v6i TPA tdc dong ti 1&) hay bo diéu
chinh tri s& dit ciia mdy diéu chinh dién 4p (d6i vdi TPA tic dong nhanh)dé
thay ddi tri s6 dit cda TPA cho dién 4p thanh gép.

Khdi 6: sd d6 logic di déng mdy cit khi cdc di¢u kién hoa déng bo thod man.

Egr
[1]
Upr B AT ll-‘ 6 Péng MC
[V Ied 1o |—:
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Hinh 5.4 So d6 khdi clia mdy hoa ddng bod

5.3.3 Tu Hoa Dién

Hoa dién bing phuong phdp chinh xdc can c6 thdi gian d€ sang bing tin sd,
dién 4p va chon thsi diém déng MC. Trong trudng hop su ¢d cin huy dong
nhanh ngudn cdng suit du trit. PE rit ngin thdi gian hoa, cin gidm s6 lugng
thong s& ki€m sodt. Khong thé bd thong s6 tdc dd trugt vi dd trugt nhd cin
thi€t @€ kip thdi lam viéc dong bd. Ki€m sodt dién 4p va géc 1éch pha khong
nhat thi€t n€u ndi mdy phat chua kich tir vao hé thdng , sau d6 dua kich tir vao
mdy phdt dién, nhd nhitng mdémen xuit hién trong qud trinh m4y phat khi hoa
dién ma mdy phat dién sé dugc kéo vao dong bo.

Hién nay phuong phdp tu hoa dién chd y&u ding cho nha mdy thuy dién dé
hoa dién cdc mdy phdt k& ca cdc loai 16n. C4dc mdy phat dién turbine hoi ndi
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thanh bod véi mdy bi€n 4p ting 4p c6 thé dung phuong phap nay véi cong suit
16n hon3MW.

Chi y : Pi€ém dic biét cia phuong phdp ty hoa dién 1a : d6 dot bién clia dong
dién va cong sudt phdn khdng khi dong MC kha 16n, nhung vi khi d6ng mdy
vao lu6i chua c6 kich tir nén khong xuat hién do dot bi€n 16n vé cong suat tac
dung va nhitng luc tic dung nguy hi€ém. Nguyén nhin cia d6 dot bi€n nay 1a :
khi déng mdy phdt chua kich tir vao lu6i dién thi s& c6 mot dong dién “ngdn
mach “chay qua cdc cudn day Stato( do ban than cudn diy stato cia may phat
12 mot dién khdng).

GIAO TRINH BAO VE ROLE VA TU PONG HOA TRONG HTP Trang 104




TRUGNG PAI HOC CONG NGHIEP TPHCM KHOA PIEN

Chuong 6 BAO VE PONG CO PIEN

Pong co dién 12 mdt tdi quan trong hé thong dién cong nghiép .cong suit
va dic tifnh 1am viéc clia cdc dong cd khdc nhau nhiéu , khi bdo vé dong cd can
khdo sdt ky cdc diac tinh lam viéc cua dong cd , vi du nhu : thdi gian va dong
dién khdi dong phai dudc bi€t d€ bdo vé qud tdi, sic chiu dung qué nhiét clia
dong co khi c6 tai khong cin bing, khi bi him. Cdc tinh trang phdi k€ dén khi
tinh todn bdo vé cho dong cd 1a sy cd bén ngoai va ngdn mach bén trong dong
cd. Tinh trang khong binh thudng x4y ra cho dong cd 1a dién 4p cung c4p cho
dong co khong cin bing, dién 4p thAp, mit pha va khdi dong thit tu pha ngudc.
Su ¢d xdy ra bén trong lahu truc dong co, ngdn mach giita cdc pha ma thudng
gidp nhat 1a sy c¢d cham dat va qua tai.

6.1. Dong khégi dong va dong ham cia dong co

6.1.1. dong khéi dong

D6 16n va thdi gian ton tai
cia dong khdi ddong va dong
him clia dong co(do sy cO
phan co nao dé) 1a yé&u to
quan trong ctia viéc lua chon
thi€t bi bdo vé qia tdi. Pic
tuyén ctia dong khd&i dong
dua trén toc do va thdi gian
khéi ddng cia dong cd. Dong
dién roto ctia mot dong co
cdm ng tinh theo t6c do trugt

la : I.:L,V(ﬁs;d@ cdi%)

¥ 2 >
(?2”{2 0123 456789 10

y
} Ir(%

p—
(=]

T6c do dong

—_ N W A LN o O
/

trugt ; R, X :dién tr§ , khdng trd cia dong co

Gi4 st ring tr§ khang cua 3dong co biing 10 1an dién trd , dudng cong clia dong
cd ¢6 hinh nhu & (H.13.1). dwa vao dic tuyén hinh ta thdy dong dién kh&i dong
ton theo biing dong dién khdi dong 16n nhit cho dén khi dong co dat dugc téc do
thong thudng, do d6 khi chon dong va thdi gian clia bdo vé qud tdi gid thi€t rang
dong khdi dong 1a hing s6 va bing dong khdi dong 16n nhA't trong thdi gian khdi
dong 16n nhi't trong thdi gian kh&i dong .

6.1.2. Pong co bi ham
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mot dong cd c6 thé bi ham hoac khong thé khdi dong dugc do tdi qud sic
hay do mdt sy ¢d nao dé , kéo theo dong dién cung cip ting cao, diéu ndy nguy
hi€m cho dong cd néu van6y3 ti€p tuc nhu th€ , vi khong thé dung chi so cia
dong dién d€ phan biét cdc trudng hop nay nén dung thdi gian tdn tai 1au hon

A

Thoi giadg ham cho pIrs

S

bac tinh chiu
hiét déng co

dic tinh role
hiét
Dic tuyé&n khéi Dic tuyén
d6éng ddne co khdi dong
I . ddno cd I
Dong Dong

thoi gian khdi dong thong thudng . thi€t bi khdi dong s& cit dong co néu thdi gian
khd&i dong vudt qud thooi72 gian cho phép . phan 1dn cdc dong co cdm tng khdi
dong khong qud 10s trong khi thdi gian bi ham khong dugc vugt qua 20s . trong
trudng hgp dong cd dic biét ¢6 tii quan tinh cao thdi gian khdi dong 1au hon ¢
th€ gin bing thdi gian him thdi gian hdm cho phép clia dong co , lic nay tuy
thudc vao loai role dudc st dung dé chong qud tdi , can thi€t dung role khdi
dong bdo vé chong bi ham.

a) thoi gian tdc dong rdle nhiét nhd hon thGi gian ham :role sé bao vé bi
ham

b) thoi gian tdc ddng role nhiét 16n hon thdi gian ham :role khéng bdo vé
ham

viéc can hay khong cAn bdo vé him tuy thudc vao ty sd thdi gian khéi
dong binh thudng véi thdi gian him cho phép , ching han nhu (H.7.2a) thdy ring
thsi gian tic dong role qua tdi 16n hon thdi gian khdi dong nhung nhd hon thdi
gian him cho phép, nhu th€ role qua tdi s& ty bdo vé dong co bi ham.
Con trong trudng hgp(H.7.2b), thGi gian lam viéc role nhiét qda tai 16n hon thoi
gian ham cho phép thi cin thi€t thém role chdng him riéng.
Mot truong hgp khé khian nira thinh thodng gidp 1a thsi gian chiu ham dong cd
nhd hon thdi gian khdi dong. Néu bdo vé him dudc yéu cau lic khdi dong ciing
nhu lic dang chay thi rdle him riéng biét dugc lién két v6i b do toc do dong co.
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6.2.Nhitng Tinh Trang Lam Viéc Khong Binh Thuéng Cua Pong Co
6.2.1.Hoat dong cua dong co dién cam ng 3 pha trong diéu kién dién 4p
khéng déi xitng

dién 4p cung cdp cho dong cd c6 thé khong ddi xing do: ddt 1 pha, su cO cic
phét tuyén cung cap... trudng hop gip phai 12 mic dd khong cin bing dién ap(trir
trudng hop dit 1 pha)sé khong dnh hudng nhiéu dén dong co.

Pién 4p khong cin bing c6 thé dua dén qiia nhiét trong cdc cudn day trong dong
cd.mach tuong duong cia mot dong cd c6 mot pha hd mach(H.7.3).

Ry jXg Ry JX r (1=5)15)Re,
El
RS1+RR1 j(XSI_XRl) RS2+RR2 j(XSZ_XRZ)
o S Y o S YN
(1=5)/S)R,, (s =1)/(2=$)Ry,
o o

Hinh 7.4 mach tudng dudng ctia ddng cd cadm tng

Trong trudng hgp didt mot pha, trong mach tudng duong tong trd thit ty thuin va
thtt tv nghich ndi ti€p.Do d6 dong thit ty thuin va dong thit tw nghich bing nhau.
Trong dé: Rs- dién tr§ pha cda stator, Rr- dién trd pha cida rotor chuyén vé phia
stator; Xm- hd cdm; Xs- khdng tr8 pha cla stator; Xr- khdng trd pha cta rotor
chuyén vé phia stator; S- d6 truot.

a.Dong thit ty thuin va nghich. Trudng hgp tdng quat sy khdng cin bing cia dién
dp ba pha dnh hudng 1én dong thi tuy thudn va nghich,gid tri that cia dong thu ty
nghich phu thudc vio mic d6 khong d6i xing ctia dién 4p ngudn va ty so tong
trd thit tu nghich ddi v4i thit ty thuin clda dong cd. Ty s6 ndy c6 thé tinh tir mach
tuong duong cia dong cd cdm tng(H.7.4)Trong dé bd quaténg trd tir héa cia
dong co.
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Téng trd thi ty thuin cliia dong co & batky do truot ndo la:

R 2
Zy, = |:[RS!+%j +(XS!+XR!)2:|

ZMI :\/I(RSI +RR1)2 +(XSl +RR1)2J
Téng trd thi ty nghichkhi theo do trudt:

2
R
Zu: —J{[Rs%jgj +(XSZ+XR2)2}

Khi t6c dd dong cd binh thudng , S nhd , lic d6 :

2
R
Zys _\/|:(Rs2 + Szj +(Xs2 +XR2)2:I

dién trd ctia dong co thudng nhd hon dién khdng .Tdng trd thi tu nghich
khi ddng cd chay binh thudng c6 thé x4p xi bing tdng trd thit tu thuan khi dong
cd ding yén .ty sO cda tdng trd thi ty thuin vdi tong trd thit ty nghich § tdc do
binh thudng c6 thé gin bing ty sd clia dong dién khdi dong vdi dong dién chay
day tdi. Do d6 dong dién thit tv nhgich s& gan biing véi tich s6 cia dién dp thit tu
nghich va ty s6 dong dién khéi
dong véi dong dién chdy diy
tai.

O ch& do ding yén, S=1:

Ngudn cung cap

tdng trd ngudn Zf

Thi duy: Mot dong co
cam ung cé dong dién khéi
dong bing 6lan dong dinh
muc, dong cd nay dudc cung
cAp véi dién dp cé dién dp
thtt tv nghich bing 5% s& s6
dong tht tv nghich bing 30%. pu
N&u dién dp cung cap cé dién
ap tht tv nghich 16n hon 17%
thanh phan thi ty thuin thi Hinh 7.5 Trudng hdp dong thit ty thuin
thanh phin dong tht tu nghich 16n hdnz})(‘c)]ng thu tu nghich
s€lén hon dong tha ty thuln.
Né&u 1 pha bi hd c¢6 thé thanh
phin tht ty nghich vudt qud
thanh phin thi ty thuin tuy

' H& pha

ong co Tai

ZDCZ
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thudc vao diém hd mach cia ngudn. N&u 1 dong co va 1 tdi khong dong co dugc
cung cip dién tir cuing thanh cdi c6 hd mach phia ngudn (H.7.5a). dong thi tu
nghich s& 16n hon dong thi tu thuin trong mach dong co. Piéu nay c6 thé thdy &
mach (H.7.5b).
Cic dong tht ty tong la Hinh 7.6

(Ipci+lr) va (Ipeotlpy) thi bing D% 10
nhau , nhung Zpc<Zpc. Vi th€ su
phian phdi clia 2 dong thanh phan
di qua ddng cd va mach tai thi
khdc. K&t qud 1a dong tht ty
nghich vao dong cd s€ 16n .

b. dong co hoat dong diéu kién
dong khong doi xitng. Thanh phan
dong thit ty nghich khong gép phan
vao viéc cung cidp cho momen
quay cuia dong cd, that su co sinh
ra momen tht ty nghich (do dong \ '
thd tu nghich ) thudng nhd hon ‘
0,5% , momen day tii nén c6 thé

N Y NV - S - TN
/
/
/o\

—

o

' e 2 4 6 8 1 1 1 1 1
 (%dong ddy tii) 1
al
I(cudn pha
300 Rdle/ / A
/ / /
/ / I(dugng day)
200 // // Ibl Icl
I
/ R a?
100 ///A/ ,/ I(cudp pha B,C)
7 /
/,/
[ Ai(%day tai)
0 20 40 60 80 100 -
I, I,

dudc bé qua. Anh hudng chi y&u clia dong thit tw nghich 12 1am cho tn tha't clia
dong co ting 1én (chi y&u la ton that ddng ) vi vdy cdng sudt sé& ra gidm. Cong
sudt dau ra cia dong co c6 ty sd dong khdi dong véi dong binh thudng 4, 6 va 8
theo ty s6 4p thit ty nghich véi thi thit ty thudn cho & (H.7.6).
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st ting nhiét dd trong cudn diy pha sé truyén qua 13i sit trong stator lam
cho cdc cudn day con lai cling cénhiét do nhu thé. Nhiét d6 6n dinh clia cudon day
mang dong dién 16n nhat ty 1& v6i binh phuong cia dong dién trong cudn dé

A ton that ddng(%) khi Ial cling pha I,
véi [a2
300
12
MAX(B,C)
1 I,
200 / b1 1
] —| I*(trungbinh) les Ly,
100
2 Ukhong ddi xitng
\\IA%&A) ((E2/E1) x100%) ;
A Bhdtdong®) 6 8 10 12 14 a2
(phan trim ctlia t8n th't 3 pha d6i xding tai) (né'u mdy c6 do tin
Rale| 2 nI/l%et thap 2) V;l ty2 1€
300 ) vO1: (IA +Ig"+Ic )/3
S A Tampx n€u mdy c6 do tin
// nhiét 6t gitta cdc pha.
200 |/ Thuc sy , sy truyén
nhi€t qua cudn stator
e o L— 2 rhi e O 3 o1
........... [ I*(frungbinh) s€ phu thuoc.\:ao moi
100 ; ; quan hé gira cdc
I;Va I A Ao thid
B | Ukhong d6i xing thanh phan : tho ty
((E2/E1) x100%) thudn va tht ty nghich
0 2 4 6 3 10 1o 12 cia dong dién khong

doi  xitng.  Trong
(H.7.7):Gi4 thi€t thanh phan dong thit ty thuin va thd ty nghich clia pha A triing
pha , n€u thanh phan thit ty nghich clia dién dp cung cap 1a 5%, thi thanh phan
dong tht ty nghich s& 1a 30% ddi v6i dong co cé ty 1& Z1/Z2=6. Gi4 tri cda dong
pha (%): 1,=1,3; Izva Ic = 0,89 s& c6 ton that ddng tuong (ing pha clia A 1a 1,69;
B va Cla 0,79. Trong trudng hgp nay chi
c6 ton that ddng trén 1 pha 13 16n hon binh thudng , 2 pha khdc ngudi hon déng
vai tro tdn nhiét t6t , nhu thé€ nhiét do pha s& cin bing.
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O (H.7.8)gia thi€t thanh phan thit ty thuin va thit tv nghich cda pha A 1éch
pha 12 180°, dién 4p cung cAp c6 thanh phan thd ty nghich 3 pha 12 5% thi dong
pha (%) 1,=0,49; I,va 1. =1,37. Trong trudng hop nay 2 pha c6 tdn tha't ddng trén
mifc binh thudng va chi cé 1 pha déng vai trd tin nhiét. Trudng hop tdng quat khi
st mit can bing nhiéu trén dong co dién dp cao , nhiét do ting c6 thé vugt qua
nhiét do cho phép cia dong co.

6.2.2. St dung role qua dong dé bao vé.

Dya vao(H.7.9) dong qua pha I6n nhat s& dugc phat A B
hién bing 3 role qua dong 1 pha. Néu 1 pha ngudn bi hé
mach cho 1 dong co ndi A, mifc ting dong dién (%)trong
cudn day ndi 2 pha nhé hon mitc dong dién dudng day lic
d6 role qud dong 1 pha khong thé bdo vé hoan toan cic
cudn day stator ddng ca.

Thi du : Pdng c¢d cdm tng , 16ng séc 12,5HP — hé
mach pha C nhu (H.7.9), gid tri dong di€n cudn day pha A
s& 16n hon dong dién trén dudng diy do d6 role khong thé
bdo vé toan phin cudon day dong co .

6.2.3. St dung role khong cin biing pha.

Role nay hoat dong khi dong dién mot trén dudng day day vugt qué gia tri
dit, thudng dudc st dung dé€ bdo vé dong co khi né hoat dong vdi dién 4p khong
d6i xing. Tuy nhién role ndy cling c6 mot s6 bat 1¢i nhu:

N6 chi hodt dong dua trén sy khdc nhau dong dién diy , khong dua trén dong
dién pha, do d6 n6 khong thé do ding gi tri dong thd ty nghich ma thanh phin
dong di€n nay la nguy€n nhin gdy nén qud nhié€t trong cudn day rotor ddng co.
N6 qud nhay khi ¢ khong ddi xitng nhé va mdt pha bi thip lam cidt dong co
khong can thiét.

Trong diéu kién mot pha bi thdp qud nhiét c6 thé xdy ra trong cudn stator néu
dong dién trén mdt hay mdi pha vugt quda dong dinh mic , dic biét rdle loai nay
s& hoat dong vdi 40% Iy, trén 2 pha va cidt dong co khong cin thi€t nhiét do rotor
ting 1én do c6 dong thit ty nghich, chi s6 thyc sy 1am tdc dong role theo tri s&
trén 1a 40/1,73% = 23%.n6i cich khdc nhiét do ty 1& v6i(0,23%) hay 5,4% binh
thudng va cé tong nhiét do sé ty 1& vdi (1,%+1,7%) hay 10% dong diy tai (khong ké
nhiét 36 do dién trg rotor).

Né&u dong co hoat dong & ché do dinh mitc va 3 pha tr§ thanh khdng ddi xitng c6
12% dong di€n thit tv nghich trén 1 pha, ro7le loai nay s€ hoat dong sau 15 phut.
Né&u dong co ti€p tuc chay day tdi dong dién thit tu thudn tir 100% tri s& va nhiét
do trong cudn day stator dudc cho (H.7.7), (H.7.8).

— 0
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Dong thit ty nghich tudng ¢ng véi 12% dong dudng ddy khong ddi xdng c6 thé
xem 1a 8% tuong ung véi dién dp thd tw nghich 1,3%, d6i véi motor c6
Z,/Z,=6.nhu di bi€t, khi c6 khong doi xitng nhd nhiét sinh ra trong cudn day cé
dong 16n nhit sé& tdn nhiét qua 16i sit d€n cdc cudn day khdc lam cho nhiét do
cdc cudn diy gidng nhau,(H.7.7) cho thdy ring sy gia ting ton thit dong trung
binh twong &ng vdi 1,3% dién dp thd tv nghich thi nhé hon 1%, vi thé nhiét do
cudn diy trung binh s& nhu lic day tdi binh thudng.nhiét do dong thit tu nghich
sé ty 1é V6i(0,082) nghia 12 0,64% binh thudng. Khi nhiét do twong ddi 16n hon
tao bdi dong thit ty nghich trong cdc cudn day rotor, ding mot role c6 tri sd dit
nay sé cit dong cd trudc d€ tranh qua nhiét trong cudn day stator va rotor.néu
mdt rdle bdo ve ddong co khi dién dp khong doi xitng va theo doi nhiét do cla
cudn day rotor, né c¢é thé dinh chinh xdc gid tri thanh phan thd tu nghich clia
dong dudng day khong doi xitng. N&u dong cd duy tri cing cong sual ra va ti€p
tuc chay cluing t6c d9, dién 4p khong ddi xitng nhu 1a khi d6i xing thanh phin
dong dudng day thd ty thuin sé& gidng nhu dong 3 pha cin bing, do d6 nhiét do
do thanh phan th ty thuin sé gidng khi dién dp d6i xitng, nhiét do ting 1én sé& 1a
do sy hién dién clia thanh phan thit tv nghich. Anh hudng nhiét ciia mot don vi
thanh phan thi¢ tv nghich thi 16n hon mdt don vi dong thi ty thuan, khi chon role
bad ve dong co phai luu y dén diéu nay.
Téng quét: khi dong cd cang 16n thi cang nguy hi€m hon khi ¢6 bt ddi xitng, bdi
vi dién trd rotor cao ddi vdi dong thit ty nghich 100Hz. Hon nita khong cin bing
cang cao thi ton thi't cda pha mang dong dién cao hon, khong kip tdn nhiét dén
cdc pha khéc.
6.2.4. Bao vé qua tai

Hién nay c6 rat nhiéu dong co va su da dang cda chiing nén khi bdo vé qud tdi
clia nhitng dong co nay c6 thé dua vao nhitng dic di€m nhu sau ;

-Pong cd st dung cho tdi dao ddng ma ton thit ca né s& sinh ra trong qué trinh

van hanh, ding role qud dong c6 chinh dinh thdi gian d€ bdo vé dong co nay.

-Pong cd ndi truc ti€p v6i tdi ngdt nhanh chéng bit cit sy quéd tdi ndo c6 thé

gdy nén hu hong déng co.
N6i chung tily theo m&i mdy ma ta thi€t k& phit hgp khong nhat thi€t bat cul sy
qud tdi ndo ta cling cit dong co. Chi y: khi thi€t k€ trdnh tic dong nham cilia role
khi dong cd khGi dong.
6.2.5.bao vé stator .

a. Bao vé chéng cham dat stator. Thong thudng su c6 nay do hu hdng 16p

cdch dién , ta dung role qua dong cit nhanh d€ bdo vé su cd nay.gid tri dit clia
role khodng 20% I, noi tir dong thit tw khong clia 3 mdy bi€n dong.
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Pé€ role khong hoat dong vSi dong khong cin bing vi sy bio hoa clia 1
hay nhiéu mdy bi€n dong , do gid tri dinh nhon cda sy kh&i dong dong co lic dau
thudng ngudi ta ndi ti€p véi rolé dién trd dn dinh.

b. Bao vé chéng chap pha. Su cd nhiéu pha it xdy ra , dung role qua dong
cdch nhanh nhu bdo vé cham dat d€ bdo vé ,gid tri dit clia role khodng 20% Iap.
B4o vé so léch thinh thodng dudgc sit dung cho cidc dong co c6 cdng suit 16n va
quan trong.

c. Bao vé chong cham cdc vong day trong 1 pha. Bdo vé nay chi nhin ra
va tdc dong diing khi cdc cudn day cla stator dwoc phin ra nhiéu mach.

d. Bdo vé hu héng cic cuc. Role qui dong cit nhanh duoc st dung dé bio vé
trong trudng hgp nay.

Chd ¥ : rdle c¢6 thé tdc dong nham khi dong khdi dong ciia dong co lic

dau.

DP6i v6i dong cd ddng bo cin c6 thém cdc bdo vé nhu : bdo vé qud tdi

cudn tlr trudng , bdo vé chéng qué tdi dot ngdt . bio vé cong sudt ngudc ,

bdo vé qud dp,thdp tin sd ...

6.3. Cic so do bao vé dong co dién
a. S0 dd bdo vé dong cd loai nhd (<IMW)

=]

q 50 5IN 49 4ICR 46

- 50 49 46 49CR 37

(H_ S5SIN 67N
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Ghi chii: Pdd nhay cia bdo vé dinh hudéng chdng cham dat 67N chi 4p dung
vdi phit tuyén c¢6 mdy cdt hodc hé thdng mang dién cé ndi dit bing cudn day
Peterson.

b. So dd bdo vé dong cd 16n (>1MW)
6.4.CAC THI DU PHOI HGP BAO VE PONG CO VA CAC NHANH CUNG
CAP.

Trong céc thi du sau cdc role dugc st dung 1a ciia hang GEC.

Thi du 7.1: Hé thdng cung cAp nhu (H.13.13),véi cdc bi€ 4p mdi mdy cé cic
thong s6 nhu sau: 1,5MVA; 3,3/0,415KV; 5,5%. Yéu cau phdi hop cdc role trén
cdc thanh gép vdi cdc cau chi ndi véi cdc tdi, cdc cAu chi nay c6 dong dién dinh
mtic 12 350A va 1000A. tri s& chinh dinh clia role dugc yéu ciu sao cho cdc dong
day t3i di qua rdle , role khong tdc dong. P€ gidi han d6 déc cla role va ciu chi
chon bac thdi gian: At=0,4t+0,15(s) vdi t: thdi gian hoat dong clia cAu chi bd qua
thoi gian mady cidttdc dong.

a. sy phdi hgp giita cau chi 350A va role thdi gian cyc doc CDG14. Chon BI
ty s6 1500/5, tri s6 dong dit ctia role 1a 100% hay 1500A, va tri s6 dinh mifc
clia cau chi 1a 350A tir diéu nay role va cau chi cho phép dong dii tdi 1dn nha't
di qua. Sy phan biét tdc dong giita role va cau chi dudc dat ¢ mitc dd su c6
ma ngudn cung cip cdng suit la 22MVA, c6 nghia 1a mitc dd su ¢ & dién 4p
415V c6 dong cham 31000A, gap 20,6 landong dién dit cla role. Thdi gian
hoat dong clia cau chi khi dong cham 31000Ala nhd hon 0,01. Thuc t& thi rat
la nhd. Thoi gian hoat dong binh thuéng 1a 0,01.
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Bang 7.1.dit tinh clia ciu chi 350A.

KHOA PIEN

Dong hoat dong (A) Thdi gian hoat dong (s)
1500 20

3000 1,1

5000 0,17

8000 0,025

10000 0,01

P& phan biét chon loc thdi gian hoat dong cin thi€t clia role cé thdi gian cuc doc

la: 0,01+(0,4.0,01)+15~0,17s

e Tri sd chinh dinh cda role CDG14:Dong su ¢d 16n nhiat =31000A, tri sd dit
réle=1500A, PSM rale=31000/1500=20,6.
Thai gian hoat dong & 20,6 1an dong dit va TMS=1 1a 0,32s tir 46 TMS can

chon 12=0,17/0,32=0,5. Dit tuyén cta rdle G duwoc vé trén (H.7.13b).

Bang 7.2. Dic tinh cda role

PMS Dong dién (A) Thoi gian
2 3000 18.0,5=9
3 4500 6.05=3
5 7500 2,1.0,5=1,05
10 15000 0,6.0.5=0,3
20 30000 0,33.0,5=0,165

b.su phdi hop gitta cau chi 1000A va rdle CDG 14 (roleH). Dong chinh dinh cia
role H chon khong don gidn nhu role G bdi vi phan chon loc phan biét v6i cau chi
1000A. tdng quét , role dugc chinh dinh xap xi 3 1an gid tri ciu chi la hdp ly. Vi
vay gid tri dudc chon 12 3000A(20%). Su phin biét tic dong gilra role va ciu chi
dudc dit 6 mifc dd su c6 ma ngudn cung cAp cong suit 1a 22MVA, cé nghia 1a
muc do su ¢6 & dién 4p 415V c6 dong cham 1a 31000A, gap 10,3 1an dong dién
dit cla role. T bang dic tinh role thdi gian hoat dong clia cau chi khi dong
cham 31000A 1a nhé hon 0,01s.
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Bang 7.3: Bingso dic tinh clia cau chi 1000A.

Dong hoat dong (A) Thoi gian hoat dong (s)
3000 100
4000 17
5000 4,7
7000 0,9
10000 0,15
22000 0,01

Thoi gian hoat dong cla role CDG 14 c¢6 thdi gian rat doc
1a:0,1+(0,4.0,01)+0,15~0,17s

*tri s6 chinh dinh cda role CDG14:

Dong su ¢6 16n nhat =31000A.

Tri s6 dit dong role=3000A.

PSM rale=31000/3000=10,3.

Thdi gian hoat ddng cda rdle & 20,6 dong diat va TSM=1 1a 0,58s.Suy ra
TMS can chon=0,17/0,58=0,3.

Bdng 7.4. dic tinh cia rdle.

PMS Dong dién (A) Thoi gian
2 6000 18.0,3=5,4
3 9000 6.0,3 =1,8
5 15000 2,1.0,3=0,63
10 30000 0,6.0,3=0,18
20 60000 0,03.0,3 = 0,099

Nondn cune cin 3.3kv

1.SMVA
3.3/0.415KW
5.5%

) 22MVA 22MVA
Mo
1500/5A
415V 1500/5A

1
L — R
350A 350A 1000A F |j 1000A

o o
4 / {
~a 130KW v
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DPic tuy€n cia role H dudc vé trén (H.7.13b).

Thi du 7.2: phéi hdp role qua dong trong hé thdng dién cong nghiép s6 liéu hé
thong nhu (H.7.14) véi:

™ A—AMéy phét : SMVA; 6,6KV;x’=15%; dudc bdo vé bing role qud dong thdi
gia&%]%c CDV 62 (rdle).

X'd=15% |:|
MC 750KVA
@ @ 6,6/0,415KV

150/5A

g |:| 200/5A

500/5A
S ||
. s 3 . mifc su ¢d 16n
prr R O T
nna nna
8760A-6,6KV 6550A-6,6KV 13950A-415KV
876A-6,6KV
100 DrcTmikhoidonpcia
d(}ug co130KW
10 \ F\‘ -
. =
tho
o —_ W\
glan \ \ \\
: \\
1 \ \ \
\ \ \
\ ANEAY
TN
\ [\
0,1 L W P SRV
Cauchl \ CRuTh 1000 )
350A \ In (A) & cap
AN 400V
0,01 \ >
100 1000 10000 1000000
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1 \_G
00 N\
\\
A\
Ty
1
0 T\
\
\\
gtg:( \ \\\
s) 1 \
\
\ L
N Pic tinh qua
\ A g K 131
\ [ ; \ A\, o
\ \ \Bx: tinhsu’\&cﬁ\
0.1 AN \ —
AN N~
\ N\ N
\ o~ —~
\ Cau chi 3004 }
IN(A) cap 6,6KV
0,01 P>
100 1000 10000 1000000

-Phdt tuy€n 6,6KV: role qua dong loai CDG 31 (rolel) c6 dic tinh do doc
chuin.

-M4y bién dp : 750KVA; 6,6/0,415KV ;7%; dudc bdo vé bing role qud
dong dic tinh thdi gian rat doc va phan ti qud dong tdc dong nhanh, loai CDG63
(role H).

-Pong co cong nghiép : dugc bdo vé bing role nhiét do véi kép hgp clia
bdo vé nhiét d6 clia ddng cova phin ti qud dong tic ddong nhanh d€ bdo vé ngin
mach.

-CAu chi 300A. Pic tinh ctia cau chi 300A cho bdng 7.4 va dugc vé& trén
(H.7.14b).

Bang 7.5. Dic tinh ciu chi 300a.

Dong dién hoat dong (A) Thoi gian hoat dong (s)
415V 6,6KV
795 50 40
955 60 13
1160 70 6
1270 80 3
1590 100 0,9
2700 170 0,1

Phan tinh todn :
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*Pong co

-Rdle G (role dong co ). Cong suit cia dong cd 1a 100KW , 415V, dong
dinh mdc 1a 140A. Dong dién khdi ddng ctia dong cd 1a 840A va thdi gian khéi
dong 1a 10s. tri s6 dong dit cla role 12 100%tuong tng 150A & 415V hoic 9,45A
3 6,6KV, c6 nghia la khodng 13% dong dinh mdc khi di tdi. Pic tinh cta role
dudc thé hién trong bing 7.6.

Bang 7.6. Bang dic tinh cia role G.

Dong dién hoat dong (A) Thoi gian hoat dong (s)
415V 6,6KV Lanh Noéng
1,25.150 = 184 11,57 1400 550
1,5.150 =225 14,15 700 240
2.150 = 300 18,85 300 100
3.150 = 450 28,30 105 35
4.150 = 600 37,50 55 18
5.150 = 750 47,20 33 11
6.150 = 900 56,60 23 7,5

Dong khdi dong clia dong co 1a 480A 6 415V hay 52,8A & 6,6KV. Ta chon tri
s6 chinh dinh ctlia role bdo vé cho dong cd nay 1a 1,3 1an dong dién md mdy :
1,3.840=1090A & dién 4p 1a 415V hay 68,5A & dién 4p 6,6KV. Dic tuyén cla
rdle bdao vé nay dugc vé trén(H.7.14b).

e Mady bién 4p 750KVA.

- Rodle H (CDG63). Role nay 1a sy phdi hdp cuia role qud dong thdi gian ra't doc
CDG13 va phan ti qud dong tic dong nhanh CADI17. Tri s& chinh dinh nhu
sau:

+ Role qud dong CDG13: Dong dién dién dinh miic mdy bi€n 4p750KVA 1a

65,7A & dién 4p 6,6KV va dong dién dit cia role 12 100% la 75A. chon ty s&

bi&€n dong 12 75/5A. can phdi phin biét vdi cau chi 300A & mifc do su c6 16n nhat

ctia cong suit hé thdng 10MVA Ia 13950A & dién 4p 415V va 876A & dién 4p
6,6KV.

Dong sy ¢6 16n nhat & dién 4p 6,6KV=876A, dong dit clia role 1a 75A & dién 4p

6,6KV, PSM role=876/75=11,5.

Thoi gian hoat dong tail,5 1an dong dit va TMS =1 1a 1,42s.

Can phan biét gilra rdle va cau chi 300A 3 mic su cd 16n nhit, thdi gian role doi

héi sé 1a :tz=0,01+(0,4.0,01)+0,15~0,17s.

Tinh TMS=0,17/1,42=0,12(chon 0,15)

Bang 7.7. dic tinh cia role H.
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PMS dién ¢ | Thoi gian(s)
6,6KV(A)
2 150 2,1
3 225 0,86
5 375 0,38
10 750 0,23
20 1500 0,18

+ CAG17:phan ti qua dong tic dong nhanh CAGI17col thé c6 tri s6 dic

trén tri sO kh4 niing thong qua mdy 16n nha't clia bién 4p 750K VA :

65,7.(100/7)=940 & dién dp 6,6KV.
Ta chon 1,3 lan tri s6 trén :1,3.940A =1220A. Tuong tng v6i dong thit cAp

(1220.5)/75=81,3A. dic tinh cta role nay dugc vétrén (H.13.14b).

Phit tuyén 6,6KV (role J).
Bio vé cho phit tuyén nay ta dung role qud dong loai phu thudc chuin
CDG11, cin phdi hgp véi role H(qud dong cit nhanh ).
+ Role CDG11 : chon BI 200/5A. tri chinh dinh cua rdle nay 16n hon dong du
tdi da tdi trén phdt tuyén nay , dya may bién 4p 750KVA va sy qud tdi cho
phép clia n6. Mitc d6 dong su c¢d 16n nhat d€ phan biét 1a 1220A & dién 4p
6,6KV. Tri so dit cia role 1a 200A & 6,6KV.
PMS rale =1220/200=6,1.

Thai gian hoat dong tai PMS =6,1 va TMS=1 la 3,8s. thdi gian tdc dOng
cua rdle Hitng véi sy c6 1220A 1a 0,19s

Phan biét gitta role H va role J & mitc do su c6 1220A, phan ti tic dong
tic thoi rdle H c6A 1a :0,4s. vi vdy thdi gian hoat ddng role J sé la :
t=0,19+0,4=0,59s

Vi vay :chon TMS=0,59/3,8=0,155. Tt @6 dic tinh rcle J dugc cho G bang
7.8.

Bang 7.8.dic tinh cla role J.

PMS Dong dién ¢ 6,6KV(A) Thai gian
2 400 1,55
3 600 0,98
5 1000 0,69
10 2000 0,46
20 4000 0,34

DPic tuy€n cia role J duge vé trén (H.7.14b).

e M4y phat dién SMVA.
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KHOA PIEN

Role K (CDV62). Role nay c6 ba cuc dé ki€m tra dién dp, nhin ra khi dién dp
mat né né 1am viéc véi dic tinh kép. N6 thay ddi tri s6 dit khi dién 4p gidm
thap, ki d6 gid tri dic clia role loai nay con khodng 40% gi4 tri dit ban dau va
n6 hoat dong theo dic tinh riéng ma dic tinh nay thi bao phd cdc gid tri dong
ngin mach do bat ¢t sy ¢d ndo giy ra. Khi sy ¢d xdy ra tai thanh gép mdy
phdt dién dp c6 thé bi mat hoic dudi gid tri dién 4p ma ta dit. Role qud dong
sé thay ddi dic tinh hoat dong tir dudng cong qua tdi thanh dudng cong su cd
va gid tri chinh dinh s& gidm con 40% tri s6 chinh dinh clia n6. Tri s& dit hiéu
qud lic d6 1a: 0,4.500=200A. tri s6 ndy can phan biét véi role J,diéu nay cé
nghia 12 tri s6 dit clia role Ksé 1a 100%. (tri s& BI 1a 500/5). Dong ngén mach
tir 1 di€m nio clia may phat SMVA c6 thé 12 2920A & dién 4p 6,6KV. Vi viy
mifc do su ¢d 16n nhat dudce chon tinh 1a 2920A. tri s6 dit clia role dong dién
trén dic tinh sy ¢ 1a 200A & 6,6 KV. PSM role =2920/200=14,6. Thdi gian
hoat dong  PSM=14,6 1an dong dit cla dic tinh sy cova TMS =1 1a 2,55

Thai gian hoat dong cia role J § 2920A 1a 0,38s, . A=0,4s. vi viy thai
gian hoat dong cla role K dugc yéu cau la :tx=0,38+0,4=0,78
Suy ra : TSM=0,78/2,5=0,312 (chon 0,3)
Pic tinh su ¢6 clia role K 12 :

Bang 7.9 dic tinh sy ¢d cla role K.

PMS Dong dién ¢ 6,6KV(A) Thoi gian
2 400 3
3 600 1,68
5 1000 1,29
10 2000 0,9
20 4000 0,66
Pic tinh qua tai cua role K:
Bang 7.10. dic tinh qud tdi cla rdle K.
PSM Dong dién ¢ 6,6KV (A) Thoi gian
2 400 3
3 600 1,86
5 1000 1,29
10 2000 0,9
20 4000 0,66

DPic tuyén cilia cdc role dugc st dung trong cdc vi du phdi hgp vé6i viéc céc

rdle va cau chi dudc vé & (H.13.15) (TSM=1).
Céc phuong trinh dic tuyén thdi gian — dong dién :
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KHOA PIEN
~ 2 0,14
Doc chudn - SIT : t=—35—
m> =1
i 1n 13,5
Ratdoéc — VIT : ¢ = ;
m —_—
- 80
Cuyc doc—EIT : t=——;
m —
V6i t — thdi gian tdc dong , m — boi s6 dong dién dit.
A
Thdi gian (s)
100
AN
N\,
NN
N
\ N~
\ \ \ CDG 12 (cHong cham dat)
10
~_\
\
\ T~ CDGIT do do¢ chudn
1 \ CDG 13 rdt déc
N\
AN
N COG 14 cyc déc
0,1 Boi s6 cla dong
dﬁg
1 10

100
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MA SO RGLE

21: Role bao vé khoang cédch.

21N: Béo vé khodng cdch, chdng cham dat.
24: Rdle qua tu.

25: Role kiém tra dong bd.

26: Role nhiét (dau).

27: Rdle dién 4p thap.

30: Role chi thi viing bao vé.

32F: Role dinh huéng cdng suit thit ty thuin.
32R: Role dinh huéng cong suit thit tw nghich.
33: Role chi thi mic dau thap.

37: Dong dién thdp va cong suat thap.

40: Role ph4t hién mAt kich thich mdy phat.
46: Rdle dong cin biang pha hay ngugc pha(bdo vé dong thit tw nghich).
47: Rdle thu ty pha.

48: MAt gia tdc.

49: Role nhiét do.

49R: Bdo v€é nhiét do Roto.

49S: B4o vé nhiét do stato.

50: Role qua dong cidt nhanh.

51BF: R0 le bdo vé hu hdng may cit.

50N: Qu4 dong cit nhanh chéng cham dat.
51: Rdle quéa dong cuc dai.

51G: Qua dong chdng cham dat.

51GS: Qua dong cham dat Stato.

51N: Qué dong chong cham dat thdi gian tré.
51V: qud dong c6 ki€m tra dién 4p.

52: M4y cit AC.

59: Rale qué dién ap.

59N: Role 4p thit ty khong chdng cham dat.
60: Can biing dong va dién 4p.

62: Rdle thdi gian.

63: Role 4p suat.

64: Role chdng cham dat.
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64R: Bio vé chong cham dat roto.

67: Role dong dinh hudng.

67N: Role dong dinh huéng chdng cham da't.
74: Role xo0d gidm sdt mach cit.

76: Role qud dong DC

78: Mat dong bo hay do géc 1éch pha.

79: Tu d6ng trd lai.

80: Role phat hién mat nguén DC.

81: Role tan sd.

85: Bdo vé tan s6 cao, viba hay ciap quang (pilot).
86: Rdle cit va khoa may cit.

87: Role so 1€ch doc.

87G: So 1éch mdy phat.

87T: So léch m4dy bi€n 4p.

87B: So l1€ch thanh gbp.

87M: So 1€ch dgng co.

87L: So 1éch dudong day.

87N: So 1éch chéng cham dat.

90: Role diéu hoa dién thé.

92: Role dinh huéng cong suit va dién 4p.
95: Role phat hién dit mach thit cAp BL
96: Role hai.
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KHOA PIEN

ANH VIEC POI CHIEU

VIET TIENG ANH TIENG VIET

TAT

ACB Air circuit breakers Mady cit khong khi

ACR Automatic circuit recloser Miy cidt tw dong lai

ADC Analog digital converter B0 bi€t d6i tuong tu _sd

AFC Automatic frequency control | Diéu khién tan sd tu dong

AGC Automatic generation control | Pk phan phdi cong suit tu
dong

ATS Automatic transfer switch Thiét bi chuyén ngudn tu
dong

AVR Automatic voltage regulator | Bo di€u chinh dién 4p tu
dong

ARS Autoreclosing schemes So dd ty déng lai ty dong

CB circuit breakers mdy cit

DAS Data acquisition systems Hé thong thu thap dit liéu

ELCB Earth leakage circuit M4y cit chong dong 1o

breakers

FCO Fusse cut out CAu chi tu rdi

PT Potential transformers Mady bién dién 4p

CT Current transformers M4y bi€n dong dién

PLC Programmable logic

controller
OCB Oil circuit breakers Midy cit dau
EHV Extra high voltage Si€u cao dp

Instantaneous overcurrent protection : bdo vé qua dong cit nhanh.
Maximum overcurrent protection: bao vé qua dong cuc dai.
Back-up protection:bdo vé du tri.
Differentical protection: bao vé so 1éch.
Transverse Differentical protection:bdo vé so 1éch ngang.
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Longitudinal Differentical protection: bao vé so 1éch doc
Directional protection: bao vé ¢6 huéng

Tai liéu tham khdo
Bdo vé rdle va ty dong ho4 trong hé thdng dién-Ts NGUYEN HOANG
VIET.
Ty dong ho4 hé thong dién — IA-D BARKAN 1981,
Power system protection and switchgear- Badri Ram-1995.
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