A. GIOI THIEU CHUNG
I. PAT VAN PE

. Su cd xdy ra voi thanh gop rat it, nhung vi thanh gop 1a dau moi 1ié€n hé cua
nhi€u phan tir trong h¢ thong nén khi xay ra ngan mach trén thanh gop néu khong
duoc loai trr mot cach nhanh chong va tin cay thi co thé gay ra nhung héu qua
nghiém trong va lam tan ra h¢ thong. Vi thanh gop c6 the khong can xeét dén bao vé
qua tai vi kha nang qua tai cua thanh gop la rat 1on.

Bao vé thanh gop can thoa man nhitng doi hoi rét cao vé chon loc, kha ning
tac dong nhanh va do tin cay.

II. NGUYEN NHAN GAY SU CO TREN THANH GOP

Céc nguyén nhan gay ra sy c0 trén thanh gop co thé la:

Hu hong cach dién do gia co1 vat ligu.

Qua di¢n ap.

May cit hu do su ¢d ngoai thanh gop.

Thao, tac nham.

Su ¢0 ngau nhién do vat dung roi cham thanh gép.
Doi voi he thong thanh gép phan doan hay hé thong nhiéu thanh gop, can cach
ly thanh gop bi sy 6 ra khoi he thong cang nhanh cang tot. Cac dang h¢ thong thanh
g6p thuong gip nhu hinh 3.1.

Moi1 so d6 hé thong thanh go ¢6 chtrc nang va tinh linh hoat lam viéc khac
nhau doi hoi hé thong bao vé role phai thoa man dugc cac yéu cau do. Cac dang hé
thong bao vé thanh gop nhu sau:

Két hop bao ve thanh gbp vdi bao vé cac phan tir ndi véi thanh gop.
Bao vé so léch thanh gop.
Bao vé so sanh pha.
Bao vé c6 khoa c6 hudng.
Trong d6 loai 1, 2 phu hop cho cac tram vira va nhé 3, 4 dung cho céc tram
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B. CAC DANG BAO VE THANH GOP

1. BAO VE THANH GOP BANG CAC PHAN TU NOI
KET VOI THANH GOP

H¢ thong bao v¢ nay bao gdom bao vé qua dong dién hoac bao v¢ khodng cach
cug cac phan tu ndi vao thanh gop, n6é c6 vung bao vé bao phu ca thanh gop. Khi
ngan mach trén thanh gép su co c%)uqc cach ly %éng bdo vé€ cua cac phan tir lién két
qua thoi gian cda cap thi hai.

I.1. So @6 béo vé dong dién:

H¢ thong bao vé dung cac bdo v¢ dong dién
cua MBA, duong diay va bao vé dong dién dat ¢
thanh gop (hinh 3.2). Khi ngdn mach trén thanh gop
can thuc hi¢n cat may cat phan doan trudc sau mot
tho1 gian tré cac may cat ngudn ndi voi thanh gdp sy
cd duogc cat ra. Bdo v¢ dat trén thanh gdp can phoi
hop v&i1 thoi gian cia bdo vé duong day nodi voi

thanh gdp. Phot hop véi bao vé duong day: 51
thie = thast At
v6i tk, 1a thoi gian c&t nhanh dudng day. Bao ved
 Chp thoi gian thir hai du trit cho ne dady
cap tha hai cua duong day: m
thc = th, + At,

51 51

Thot gian cua bao vé dong cuc dai
cua phan tor c ngudn phai 16n hon thoi
glan cua may cat:

Hinh 3.2: Bao vé dong dién
I thanh cai
bé giam thoi gian loai trir sy ¢0
trén thanh gép xudng muc thap nhat, can
khoa bdo v€ ctuia phan tir n61 v&i ngudn
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bang cac role cua cac 10 ra cap dién cho
phu tai.
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Hnh 3.3: Bao veé dong ieon thanh cai co
tac oong liedn hp

I.2. Nguyén tic thuc hién kho4 role dong (hinh 3.3):

_Cac phan tir nguon c6 bao v¢ dong cuc dai co6 hai cap thoi gian tdc dong ty; va
trg. Cap thoi gian ty dugce chon phdi hop voi bao vé cac phan tir khac trong hé thong,
con cap thoi gian trg d€ loai trur sy ¢O trén thanh gép, bé hon nhiéu so véi ty.

Khi sy ¢ trén duong day ra, bag v¢ qua dong cua céac 10 nay goi tin hi¢u khoa
mach ¢at voi thoi gian trg cia may cat ngudn, dong thoi dua tin hi€u tic dong cat
may cat thudc duong day bi su c6. Thong thuong su co trén duong day ra sé dugc cit
vo1 thoi gian t;, t, tuy theo vi tri diém ngan mach. Néu cac bao vé hoac may cat
tuong Ung tur choi tac dong thi sau thoi gian ty bdo vé qua dong ¢ phan tir phia nguon
s€ tdc dong cat may cat phia ngudn. . .

Khi ngan mach trén thanh gop bao y€ cac xuat tuyén ra khong khoi dong nén
khong goi tin hi€u khoa may cat phia ngu6n va thanh gop su ¢6 dugc cat ra vé1 thot
glan trg.

I.3. Dung role dinh huéng cong suit khoa bao vé nhanh c6 ngudn ndi
vai thanh cai:

Nguyén tac thuc hién khod bang role dinh huéng cong suat khi cac phan tir noi
vo] thanh gop c6 ngudn cung cap tur hai phia. Role khod tac dong khi hydng cong
suat ngan mach ra khoi thanh gop. Khi ngan mach trén mot nhanh ¢6 ngudn phan tu
dinh hudng cong suat trén nhanh d6 khot dong. Khi ngan mach trén thanh goép role
dinh hudéng cong suat khong khoi dong va thanh gdp duogc cat ra khéi ngudn.
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Hnh 3.4: Bao veé dong ieon thanh gop dung RW khoa cac tac oong
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II. BAO VE SO LECH THANH GOP

IL.1. Cac yéu cau khi bao vé so 1éch thanh gép:

So d6 so 1éch thanh gop can thoa man cac yéu

t0 sau:

Phin biét vung tdc dong (tinh chon loc).
Kiém tra tinh Jam vi€c tin cay.
Kiém tra mach nhi thir BI.

I1.1.1. Phan biét vung tac dong:

Mot h¢ thong thanh gbp gdm c6 hai hay nhiéu
thanh gop khac nhau, khi ¢6 su ¢6 trén thanh goép nao
hé thong bao vé role phai cat tat ca ca¢c may cat noi '-—--———-= e
té1 thanh gop do6. DE thuc hién yéu cau nay, mach
thtr cap cua tat ca cac BI ciia mot thanh gop ndi song
song va ndi véi day dan phuy, tor d6 dua vao role bao

Vung I u vung

DR 2 VA
i __t___' N B
| .
] L]
44l T q
|
|

thodng hai thanh gop

vé thanh g6p do, khi nhanh nao dugc n6i voi thanh . L
g6p nao thi BI cua nd s¢ dugc ndi yoi day dan phu cua thanh gop do bang ti€p di€ém
phu cta dao cach ly. D& dam bao, tat ca cac diém trén thanh gop ndm trong vung bao

v€ duoc gidi han boi cac Bl

I1.1.2. Kiém tra mach thi cip BI:

Khi day dan mach BI bi dut hay cham chap s€ gy ra dong khong can bang
chay vao role so léch co6 thé rgle hi€éu nham dua tin hi¢u di cat cac may cat. P61 vol
bao v¢ thanh gop trong thuc t€ yan hanh xac suat xdy ra hu hdng mach tha cap 16n
nén hé thong bao v¢ thanh gdp can c6 bd phan phat hién hu hong mach tha cap BI.
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Hnh 3.6: S oa phat hieon t mach

Hnh 3.5: Vung bao veé heo

Mot trong nhitng mach don gian dé phat hién dirt mach thir cap 1a dl‘m% role
phat hién dit mach thu BI (role 95 hinh 3.7) dét noi tiép hay song song vdi mac
v¢ thanh gop (87B).
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Hnh 3.7: S 0a phat hieon t mach th dung
rle noai song song

I1.1.3. Kiém tra tinh lam viéc tin cdy:

Bao vé thanh gop lam viéc nham, s& gy thiét hai to 16n nén hoat dong cua so
dd phai luon dyoc kiém tra. Hé thong kiém tra phai thoa mén céc y€u cau sau:
- Hé thong kiém tra phai thuc hién bang role khac lam viéc doc lap véi role
chinh (role K hinh 3.8a)
- Tac dong nhanh nhu bao v¢€ chinh.
ok - Nguon cung cip cua role kiém tra phai khac véi ngudn cung cép cho bao vé
chin
. - N6 cho tac dong khi ngin mach trong ving bao vé va khong tac dong khi c6
ngan mach ngoai.
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Hnh 3.8a: Bao veo so leoch heo thoang 2
thanh gop co thanh gop vong
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Trong so d6_trén c6 3 vung bao y¢ I K
riéng bi¢t. Mo1 mach ndi véi 1 b bién Cl N J
dong tao_thanh ving bao vé I, I1 va V. o o—— CaitC
Mach diéu khién may cat gobm cac ti€p —ocp
di€m cya role phan biét vung bao vé I o
]%hép noi tiép voéi tiep diém cua role oo CaitB
iém tra.Vi du khi xay ra ngan mach -
trén thanh goép 1, lac do dong thoi tiép \Y
diém cua role bao v€ cho thanh gop I

va tiep diém cua, role kiém tra dong
mo1 dua nguon diéu khién cat cac may | CaitBE__|
cat ndi véi thanh gop 1.

| CaitA_{

CaitD__§

Hnh 3.8b: S oa mach
ieau khieon

I1.2. Bdo v¢ so léch thanh gép dung role dong dién:

Nguyén 1y so 1éch cin bang dong hay ap thuong dugc ding bao vé thanh gop.

. Bao v¢ loai can bang ap (hinh 3.9): Céac cudn thtr cap BI dugc ndi sao cho khi
ngan mach ngoai va lam viéc binh thuong, stc dién dong cua chung nguoc chiéu
nhau trong mach, role dugc mac noi tiép trong mach day dan phy.

- Khi ngan mach ngoai, cting nhu khi Iam viéc binh thuong c6 dong phu tai
chay qua, cac sdd Etj, Eqy bang nhau. Vidu ig =lq va nj =n; nén:
in = Eri —Emni
. V4
trong d6 Z 1a tong tré toan mach vong. _ _
- Khi ngan mach trong vung bao vé cac sdd Ej, E cOng nhau va tao thanh
dong trong role lam bao vé tac dong.

IR#0
IRZO
TI_> = Emn ETI_’ - Emy
- s s
| N j =
T W T W

Hnh 3.9: S 04 so leoch loai cadn baing ap
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So do nguyén 1y bao vé so léch dong > Y AYE
thanh g6p c6 hai mach nhu hinh 3.10. M M
Ving bdo vé duge gigi han giita cic RT] [RI ][RI
BI, Dong dién khong can bang khi 1 % A

ngan mach ngoai trong so do nay e
thuong rat 16n do:
e Dong tir hoa BI khac nhau.
e Tai mach thtr cap BI khac
nhau. 1 v
e Muc d6 bdao hoa cua BI do Hnh 3.10: S oa bao veo so leoch dung rle dong
thanh phan khong chu ky cla dong ieon
ngan mach gy ra khac nhau.
Thoi glan suy giam cua thanh phan khong chu ki dugc danh gia bang hang 5O
thoi gian ztuy thudc vao loai phan tir ndi két v6i thanh gop bi sy ¢d. Mot vai tri s6 7
tiéu bi€u nhu sau: .
May phat cuc 101 c6 cudn cam: 0,15sec.
May phat cuc 161 khong ¢6 cudn cam: 0,3sec.
May bién ap: 0,04sec.
DBuong day: 0, J04sec.
Tir cac so liéu trén ta nhan thay néu ¢o may phat ndi v6i thanh gop, thanh
Iﬁhan khong chu ki ctia dong ngan mach s& ton tai 1au hon va BI bi bdo hoa nhiéu

— T

V61 bdo v€ so 1éch dung role dong dién nén st dung dic tinh thoi gian phu
thugc dé phoi hop véi thoi gian gidm dan cua thanh phan khong chu ki dong ngan
mach. | ,

bé khéng bi anh hudng bdi hién tugng bag hoa 161 thép cua BI khi ngan mach

oai, nguoi ta dung BI vai 161 khong phai 1a sat tur (BI tuyén tinh, 161 khong khi).
u diém ctia BI nay la:

- Khong bi bao hoa.

- Bap tmg nhanh va khong bi qua dd.

- Tin cay, d¢ chinh dinh.

- Khéng nguy hiém khi hd mach thir cap. [] [] [] R
Tuy phién khuyet digm cua loai nay la J—‘
cong suat dau ra thyr cap thap va gia thanh rat dit.

So do dung BI tuyén tinh thuong la so d6 so léch EJ—‘ Eﬂ E-l
can bang ap (hinh 3.11). Khi ngan mach ngoai —‘

tong dong bang khong v3 dién thé dwa vao
role bang khong. Khi ngan mach trong ving
bao v¢, hi¢u di¢n thé suat hién qua role Hnh 3.11: S 04 so leoch cadn
tong tr¢ va lam role tac dong. baing ap

I1.3. Bdo vé€ so 1éch thanh gép dung role dong dién ¢6 ham:

bé¢ khac phuc dong khong can bang 16n ctia bdo v¢ so 1éch thanh gop khi dung
role dong dién nguoi ta cting c¢6 thé dyng role so 1éch c6 ham. Loai role nay cung ca
mot dai lugng ham thich hop de khong ché dong khong can bang khi ngan mac
ngoai c6 dong khong can ban

Dong dién so 1éch I (gong lam viéc) :

I =1y =1 =Ty (3-1) ﬁF'
Dong dién ham Iy: l T
Ty =K +17y) (3-2)
Véi K 1a h¢ s6 ham, K < 1.
Trong ché do lam viéc binh thuong, hay 87B C ied
khi ngdn mach ngoai vung bao v¢, dong dién Cuodm it o e

Hnh 3.12: S oa nguyedn ly

hao veo so leoch co ham

101



lam viéc s& bé hon nhicu so véi dong dién ham
nén role so 1éch khong lam viéc. Khi ngan
mach trong vung bao v¢ (vi du chi c6 mot
nguon cung cap dén thanh gop), lac nay:

ly =111 > 1y (3-3)
nén role so 1éch sé lam viéc.

I1.4. Bio vé so 1éch thanh gop dung role tong tré cao (khong hiam):
Role so 1éch téng tro cao duoc

mac song song voi dién tro R ¢o tri s6 kha
16n. \/‘Nl
Trong ché d§ lam viéc binh thuong va
Ilillg)n‘gaégém%h ngoai vung bao vé (diém 1l [ Rle toong tr cao
Al=lq =gy =0 (34 i i -
Néu bo qua sai sd,ctia may bién E—lTITH E—ll "R § {_ Al
dong, thi dong dién thu cap, cua BI chay N\
qua dién tré R co thé xem bang khong. ,,\‘Nz L
Khi ngan mach trong yung bao vé
(diém N1) toan bo dong ngin mach sé Hnh 3.13: Bao veo thanh gop baing
chay qua dién tro R tao nén dién ap dit rle so lebch toong tr cao

trén role rat 1on, role sé tac dong.

So d6 (hinh 3.14) trinh bay
phuong an thuc hién bao vé role tong ﬂ] H]
tré cao doi véi thanh gop. BE don gian,
ta xét truong hop so do thanh gop chi co
hai phan tr, (G, H) va may bién dong co i ]
thong s6 giong nhau. Rgle dugc mac noi
tlép Vb,’l m@t dlél’l tré On dlnh RR, ViéC — 1 11
mac noi tiép mot dién trd 6n dinh Ry s€ |
lam tang tong trd mach role nén phan E] I
16n dong khong can bang (do sy bdo hga :
khong giong n %lau gitta cac BI khi ngan I
mach ngoai) s€ chay trong mach BI bi !
bdo hoa co tong tro thap hon, nghia la Ny, N2
Rg ¢6 tac dung phan dong qua role. v 5 o i

Neu Xem Cac may bién donghoan Hnh 3.14: S oa thay thed mach th cadp Bl
toan glong nhau thi Rg;g = Ry (dién
tré thu cap BI), day dan phu dugc dac
trung boi RIH va RIG (h1nh 3. 14) va dlen khang mach tur hoa XuHs XyuG- O che do ngan
mach ngoai, néu cac may bjén dong khong bj bio hoa thi x uH V& Xy €O trl s0 kha Ion
nén dong dién tir hda cod thc bo qua, dong dién ra vao nut can bang nhau (dlnh luat 1
Kirchoff) do dé phia thtr cap BI khong co dong chay qua role, role khong tac dong
Tru:ong hop t61 t¢ nhat 1a may bién dong ddt trén phan tir c6 su c6 bao hoa hoan toan,
gia thiét ngan mach ngoai & nhanh H Iam BI nhanh H b1 bao hoa hoap toan (Xun = 0)
nghla 1a bién dong H khong c6 tin hiéu dau ra, tinh trang nay duogc biéu thi bang cach
Em tat x,y (hinh 3.14). May bién dong G cho tin hiéu du ta 16n hon, khong bi bao

oa.

. Dong dién ngan mach phia thir cap ( Inwr) phin bd qua cic tong trd nhanh
gom Ry, Rgy va nhanh role:
Dong dién qua role:
InvT (RiH + Ry
Rr+Riy +Rgy

IR = (3-5)
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Neu Rp c6 gia tri nho, I s& gan bang Iywr, diéu nay la khong cho phép. Mat
khac, néu Ry 16n khi d6 I giam. Phuong trinh (3-5) c6 thé viét gan ding vdi sai sd
cho phép nhu sau:

| _ InwT (Riy + Raim)
R=
Rr
Ur =Ir-Rr = InmT (R + Rgy) (3-7)
Muoén tang d¢ nhay cua bao vé can chon BI ¢6 dién tr¢ cudn thir Rp; be va

giam dén mirc thap nhat dién tré cua day dan nbi tir BI dén role.

Khi ngan mach trén thanh gop tat ca cac.dong dién phia so cap, déu chay vao
thanh gop, ¢ phia thir cap tat ca cac dong dién déu chay vio role, c6 thé gay qua dién
ap trén cuc cua role. D€ chdng qua ap cho role co thé mic song song 1 dién trd phi
tuyén véi role.

Nhung yéu cau o ban khi sur dung so d6 nay 1a:

- Ti s6 BI cua tat ca cac nhanh giéng nhau.
- bién thé thu cip BI du 16n.

- Bién tré cudn day tha céip BI nho.

- Tai day dan phu nho.

III. BAO VE SO SANH PHA

(3-6)

Bao v¢€ so sanh pha dong dién di vao va di ra khoi ph?m g& duoc bao ve, V:l vé}f
nén cd tén 1a bdo v¢ so sdnh pha. Pha ctia dong dién dugc truyén qua kénh truyén dé
so sanh véi nhau (hinh 3.14). B 1é€ch pha:

A p=p1+py=8 (3-8)
trong do: ¢y, ¢, 1a goc

, . s A I I B

pha tuong ung cta dong 31, el
dién di vao va di ra khoi @—\_D it M :I—\—@ |
phan tir duge bio Ve, I / Ly /

O ché do lam viée et ez
binh thuong va khi ngan v v
mach ngoai goc pha cya T T Kednh 1T
dong dién & hai dau gan I I
nhy nhau nén 0 ~ 0°. Khi - -
ngan mach trong vun ) O o .,
bgo v¢, dong d%en ha% T.hiedu caif T hieou cait
pha [agugc nhau nén 0 = 5 i o
120°. Trén thuc té do anh Hnh 15: S oa nguyedn ly bao veé so sanh pha dong ieon

hu’O'n% cua dién dung
phan b6 cta phan tu dugc bao vé nén trong ché do 1am viéc binh thuong va khi ngin
mach ngoai 6 = 180°, dé tranh bao vé tac don ng nham phai chon goc khéi dong Oy 16n

hon mot gi6i han ndo do6, thuong khoang (30°-60").

So d6 nguyén ly bao 4N, TG
v€ so sadnh pha dong di¢n cua 7 E]
bao v¢ thanh gép hinh 3.16. I | MC
Khi ngan mach trén thanh eSIf L
gop (diém N1) dong, dién so ! Iy
cap va thir cap BI & fat ca cac to—=
phan tir c6 pha gidong nhau No fls2 Iss ) ==t
(hinh 3.17a), thoi gian trung D, D, )

hop tin hi€u t cho nira chu ki Hinh 3.16: So do nguyén Iy so sanh pha dong dién dé

thuc hién bao vé thanh gop
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(duong hoac am) 16n (d6i voi
hé thong co6 =50 Hz), thoi
gian tepax = 10ms) du cho
bdo vé tac dong (tc = tg).

a) b)
: A : A
171 Iy I
i £ > it § N
N | |
. | | : L
113 £ > I3 £ >
N | |
| | R s R
1R 4 :\/: t 1IR1 4 : : t
R2 4 1R2 4 . :
iRy £ — iRy 4 | >
Tn hiedu I Tn hieouT C, 0 i i
| ................................... N 1 tC = |
cait L 1w o w > cait ! ! >
tc t t

Hnh 17: Pha dong ieon khi ngain mdch bedn trong (a) va ngain mdch bedn ngoai (b)

Khj ngin mach ngoai ving bao vé thanh gép (diém N2), dong dién chay qua
BI cua phan tu bj su ¢6 c6 pha nguoc véi dong dien trong cac may bién dongcua phan
tor khong bi sy c0, thoi gian trung tin hi€u bang khong, bao v¢ sé khong 1am viéc (hinh
3.17b).

IV. BAO VE DU PHONG MAY CAT HONG

. May cat la phan tu thira hanh cu6i cung trong hé thong bao v¢ co nhiém vu cat
phan tir dang mang dién bi sy ¢0 ra khoi h¢ thong. Vi may cat kha dat tién nén khong
thé tang cyong do tin cay ‘bang cach dit thém may cat du phong lam viéc song song
V01 may cat chinh duoc. Néu may cat tir choi tac dong | thi %e thong bao vé du phong
phai tdc dong cit tat ca phirmg may cit 1an can v6i chd hu hong nham loai trir dong
ngan mach dén chd su ¢o.

Khi x4y ra sy ¢, néu bao vé chinh phan tir bj hu hong goi tin hicu di cit may
cit, nhung sau mot khoang thoi gian nao d6 dong dién sy ¢d van con ton tai, c6 nghia
12 may cat da tir choi tac dong.

cait

MCl1 [}_ MC2 [}_ MC3 |:

I(V\
I(V\
[aa)

&
D1 D2 \

D3 Bao ved d phong may cait hong | PLC | Tai ba

ean MC aau kia
Hnh 18: S 0a nguyedn ly bao ve6 d phong may cait hong
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Tur hinh 3.18 ta nhan thay, khi sy ¢6 xdy ra trén duong day D3 n€u may cat
MC3 lam yviéc binh thuong thi sau khi nhan dugc tin hi€u cat tir bado v€ thi may cat
MC3 s¢€ cat va dong dién dau vao cua bao vé duy phong sy cd6 may cat bang khong,
mach bao vé du phong s€ khong khdi dong. Néu may cat MC3 hong, tir choi tac
dong thi dong dién su cO s€ lién tuc dua vao mach bao vé du phong, role qua dong
dién duoc gitr ¢ trang thai tac dong, say mot khoang thoi gian dat nao do bao vé du
phong hong MC s€ gdéi tin hi€u di cat tat ca cdc may cat noi truc ti€p voi phan doan
thanh gép c6 may cat hdng, cling nhu may cat & dau doéi dién duong day bi su cd D3.

V. TIM HIEU VAI SO PO BAO VE THANH GOP TIEU
BIEU

V.1. So @6 hé thong hai thanh gop:

RI
a/ RI
tev tove | Cait ngain mach
t

Thi giz{n loai tr s "

god | | Thi gian tr vea cua rle dong iedn

* | g

0 : ;o Thi gian d phong (dai an toan)
|
| |
|
b/ ! : | ,,/— Thi gian truyein tn hiebu (qua PLC)

|

| | I [
| |

: tay : tone || L /1t [ Cait MC aiu odi diedn ngain

I I PRONLN N

| , | | . v .

i A L] | f t

: ' | teme

Bao ved d phong MC ¢3¢ v tai choo
| hong khi oong ngain mach  _|
|: »

Toong thi gian loai tr s cod hong MC

Hnh 3.19: Bieou oa thi gian lodi tr s coa khi may cait
lam vieoc bnh thng (a) va khi hong may cait (b)

So d6 bao v¢ hinh 3.20. Bao vé gom hai b phan chinh.

+ B khai dong: C6 nhiém vu %hm dong bao vé khi xay ra su cb trén thanh
g6p va dua tin hi¢u dén bod phan chon loc.

+ Bo chon loc sy co: dé phan biét ngdn mach trong va n an mach ngoai.
Trong do R: role khéi dong, xac dinh tong dong vao va ra cua thanh gop, phan biét
ngan mach trong vung bdo v€ hay ngan mach ngoai.

R1: role chon loc thanh gop L.

R2: role chon lgc thanh gop I1.

K: role kiém tra dt mach thu.
* Vi du cach phan bd dong trong bao vé so léch hé thong hai thanh gop. Trong d6 F1,
D1 lam viéc v6i thanh gép I, F2, D2 lam viéc v&i thanh gop 11

+ Dong phan bo phia thr cap BI khi ngan macl% ngoai hinh 3.20a, khi ngan
mach trén thanh gép I hinh 3.20b va Ehl dut mach thir BI hinh 3.20c.
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Hnh 20: S oa bao veé so leéch heo
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Hnh 20b: S oa phadn bod dong th cadp
BI khi ngain mach tredn thanh gop 1

I

II

I

> RI
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([I:lk < " R K
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3
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- Rz[l_
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Hnh 20a: S oa phadn bod dong th
cadp BI khi ngain mach ngoai

It

II

=

HH
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R1
; > E;\ —> >
suiB
|
[ Eﬂ_
I
v il '
I\

Hnh 20c: S od phadn bod dong th
cadp Bl khi t dady daén th caap Bl

IRI: So léch thanh gbp, cat may cat ngi thanh gop 1.
2RI: So léch thanh gop, cat may cat noi thanh gop 11.
3RI: So 1éch chung hé thong thanh gbép dung kho1 dong bao vé.
RIK: Role kiém tra dirt mach thir BI.
(Binh thuong thir cap_ bién dong 6BI dugc nbi tac bang hop ndéi M5 va co thé dugc
noi toi hé thong bao vé thanh gop I hay thanh gop II qua M3 va M4)
H: Con ndi.
RG: Role trung gian.
RT: Role thoi gian.
Th: Role tin hi¢u.
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6RG: Role trung gian di¢u khién may cat MC6.

7RG: Role trung gian di¢u khién may cat MC7.

3RG: Role trung gian di¢u khién may cat noi t&i thanh gop 1.

4RG: Role trung gian di€u khi€n may cat noi td1 thanh gop I1.

. Khi ngan mach thudc thanh gép I, bd phan khéi dong 3RI tac dong lam cho
tiép diém 3RI1 & mach diéu khién dong. Vi ngan mach thudc thanh gop I nén bd
phan chon loc thanh gép I (1RI) tac dong nén tiep di¢m 1RI1 dong. Tiép diém 3RI1,
IRI1 déng dan dén 3RG co dién s€ diéu khién cat tat cd cdc may cat noi vao thanh
gop L. , ,

Mach ki€m tra dat mach thr may bién dong (RIK): Khi mach thir BI b1 dut
RIK tdc dong dan dén tiép diém KRI1 & mach di€u khién dong lam cho 1RT c6 dién
nén ti€p diém 1RT1 dong, 1RG c6 dién nén ti€p di€ém 1RG1 dong (ti€p diem tu gilr),
tiep diecm 1RG2 mé do (%0’ s€ khod bd phan bao v¢ so 1éch khong cho tac dong, gﬁng
thoi bao tin hi€u dat mach thir BI. , L,

Mach khoa bao vé khi dong thir may cat vong: O ché d6 lam viéc binh thudng
chi co6 hai thanh gop I va II lam viéc, thanh gop vong chi dé du phong. Trong truong
hop nao d¢ (vi du may cat mach duong day can stra chira) thi thanh gop vong két hop
vO1 may cat vong MC6 s€ thay thé cho may cat cpa mach bat ky. Sau khi kiém tra
bang mat, nguoi ta phai dong dién thir xem may cat yong va thanh gop vong c6 kha
ngng lam vieéc dugc hay khong, Diéu ndy dit ra yéu cau la khi dong thi may cat vong
néu su co thi chi dugc phép cat may cat vong ma khong dugc phép cat cac may cat
thydc thanh gop I va II. Khi dua tin hi¢u dong may cat vong MC6 thi 6RG ¢ mach
diéu khién co di¢n, tiep diem 6RG1 dong, dua tin hi¢u dong may cat MC6. Tiep diem
6RG3 mo cach li bo phin chon loc thanh gop 1, 11 khong cho tac dong khi xay ra sy
cd khi dong thu may, cat vong (vi role trung gian diép khién mday cat noi vo1 thanh
g6p I, 1I bi cach 1i bang tiép diém 6RG3). Néu, cd ngan mach xdy ra trén thanh gop
vong bd phan khéi dong role 3RI tdc dong, ti€ép diem 3RI1 dong lam cho 2RG c6
dién, tiép diém 2RG2 cua nd dong dua tin hi€u di cat may cat 6MC ( vi tiép diém
6RG2 da dugc dong trudce do). .

Mach khod bao vé khi dong thir may cat néi MCS: tuong tu nhu trén.

107



R A R A ||__| lRI
>
A o) E_P ;; D’
B
L 7 ° M1
q Eﬂw o’
1 2 M K >\9
s Ap 3RI Rl
C O U -
II M3 —
Y W) L) || A Ms
4 >
3 [ [ 6 [ 2
< N
NAAA
] a2 val | M2
— L— s
Y D >>
\ \ > 2RI
T khoa ieau
l:j M D l:j + khleorn 1\1/[C6 6RG _|
Y KRII IRT Y o D |
—
, IRTI lRG# X » ong MC6
L 2RG2
6RG HS
ﬂt‘J %f, £|—<———> Cait MC6
IRG1 IRG 3RG3 M3
HI ] — 4| i—m
I 3RII [6RG3 7RG3  IRIT— 4RG3
ﬂ‘_/_ ,_/
_|._ -
NTY MCS5
RG2S o b |
5RG1 B
2RT o 7RGlj |
5RG2 ARG > ong MC5
L1 TRG2Y 2RG3 HO
2RG1 ORIl — * »—— Cait MC5
2RT 3RG4
[
\W% 5RG 4RG4
[
3RGI~ H4 _Caitmcl  4RGL H6 _ Cait MC3
3RG2 H5 4RG2 H7
> Cait MC2 » Cait MC4

Hinh 3.21: So' d0 bao vé hé thong hai thanh gop c6
thanh gop vong
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V.3. Bio vé so léch khong toan phan thanh g()p dién ap may phat:

Cac may bién dong chi dat trén cac phan tir nbi thanh gop vé1 ngudn (mach
may phat dién, may bién ap, may cat phan doan, may cat ndi cac thanh gop).

Thug chat bao v¢€ so 1éch khong toan phén la m§t dang cuia bdo vé quéa dong
dién c6 nhiéu cap thoi gian (thuong 1a hai cap).

V.3.1. Cip thir nhat ciia bao vé:

. La cap chu dao dé bao vé chong ngan mach trén thanh gép va trén cac doan
noi gitra cadc phan tr no1 yoi thanh gop. Khi cap thr nhat ctia bao vé tdc dong cho
xung di cat cac may cat no1 voi hé thong 1MC va may cat phan doan 2MC, may cat
may phat dién 3MC
(vo1 may cat 3MC cé
thé cat hodc khong). BATD
D61 khi nguoi ta khong
cho cat 3MC vi sau khi
cat IMC va 2MC thi IMC \
ngegq, gna%llsé tiéu tgn | | |
va dé 3MC lai sé gilr dé + T4
cung cap cho cac phu ﬁﬁ
tai dién, 4&p may phat.
Neéu ngan mach ton tai 2MC [[] 3MC[]]
lau cap thr hai sé lam | | J
viéc va cat 3MC. f T T

i

V.3.2. Chp thir EW g '

hai ctia bao vé:
. . ean phadn ean phadn

Cap thr hai cua o5n1 | 2 L, oan IIT
bao v¢ la bao vé dong O
cuc dai co thoi gian, F,
lam nhiém vu du };l)h(‘)ng
chong ngan mach trén
cac phan tr noi Vi Hnh 22: Bao ved thanh gop iedn ap may phat
thanh gop khong duoc
bao vé so léch boc 1ay khi bao vé chinh ctia phan tir nay khong tac dong.

C. TINH TOAN BAO VE THANH GOP

I. TINH TOAN BAO VE SO LECH DONG BIEN CHO
CAC THANH GOP CUA NHA MAY DIEN VA TRAM
BIEN AP

Viéc tinh toan bao v¢ so I¢ch dong dién cho céac thanh gop trinh bay dudi day
ap dung cho tryong hop dung may bién | dong c6 cung hé s6 bién doi.
May bién dong dung cho bao v¢ thanh gép phai thoa min duong cong sai sO
10%. Viéc thir lai theo diéu kién nay can tién hanh cho may bién dong cua phan tur
nao ma khi ngan mach ngoai c6 dong dién ngan mach 16n nhat chay qua.
Dong khéi dong ctia bao vé chon theo hai diéu kién;
o Diéu kién 1: Theo dong khong can bang cwe dai khi ngdn mach

ngodai:
Ika = Kat-lkebit (3-9)

—LGP AN

|: RI RI RT

Trong do:
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K, hé sb an toan xét dén sai s6 ctia role va do dy trir can thiét co thé 1ay Kat
= 1,5. Dong di¢n khong cin bang dugc tinh toan nhu sau:
) !kcl?tt = Kﬁn-chk-fi -INngmax . (3-10)

) Kyck: hé s6 ké dén anh huong cta thanh phan khong chu ky trong dong dién
nﬁgz'iln mach. Khi dung role cé bién dong bao hoa trung gian (PHT - 562, PHT - 564)
thi lay Kyg=1. , . . L

fi: 1a sai s6 tuong doi 16n nhat cho phép cua bién dong lay bang 1. ,
Innemax: thanh phan chu ky cua dong ngan mach 16n nhat c6 thé, di qua bién
dong cua phan tir tinh toan khi ¢6 ngan mach ngoai.
° Diéu kién 2: Theo dong phu tai cuc dai khi diet mach thir may

bién dong:
|kﬁ ZKat-lptmax (3-11)

thuong chon K, = 1,2. .

Khj ty s6 bién dong cua ¢ac so d0 bag v¢ chon nhu nhau thi I, 1a dong dién

gi qua phan tr mang tai 16n nhat véi gia thiét 1a mach thtr cap cua may bién dong bi
ut. . .

Trong hai di€u kién trén, di€u kién nao cho dong dién khéi dong khoi dong
16m hon thi chon lam dong khdi dong tinh toan.

Khi dung h¢ thong hai thanh gop thi dong dién khoi dong cua bd phan khoi
dong chung chon theo biéu thirc (3-9) va (3-11). Dong khéi dong ctuia bo chon loc
chon theo dicu kién dong khong can bang 16n nhat khi ngan mach ngoai (dong chay
3ua may cat noi khi ngan mach trén than go;ip bén canh). Trong thyc t€ c6 the chon

}c‘l)ng khéi dong ctia bd phan chon loc bang dong khéi dong cuia bd phéan khéi dong
chung. ) .

Dong khoi dong cua role kiém tra mach thtt may bién dong dugc chon theo
dong khong can bang ¢ ché do lam vi¢c khi phu tai cuc dai:

) Iiak = Kot - Ky i Tpimax (3-12) .

Néu bao vé€ thyc hién theo so d6 ndi vao dong dién pha thi do nhay co6 thé
duoc kiém tra theo biéu thiuc sau:

Kp= !Nmin , (3-13)

1 I kﬁ 4 r 4
vO1 Inmin 12 thanh phan chu ky cua dong ngan mach nhé nhat di qua bao vé khi ngan
mach trén thanh gop. . . .

_, D0 nhay cua bao v€ chong dut mach thir dugc ki€m tra theo di€u kién phu tai
cuc tiéu.

Ipt min = Ide (3_14)

IL. BAO VE SO LECH KHONG TOAN PHAN cho thanh
gop cap dién ap may phat.

So d6 bao vé hinh
3.23, bgo vé ¢o hai cap thoi BATD
gian: cap I 1a bao vé dong \

dién c3t nhanh khong thoi T T T BN
gian, cap hai la bao v¢ dong + e tae e
dién cuc dai c6 thoi gian. NN NN Rl LR RT
' &£ g - |
I1.1. Bao vé cap I: N N
Bao vé cat nhanh tac  EAN

dong khi ngan mach xay ra EIA\,N PHADN ®F2 PHADN
trén thanh gop va cac doan  OANI

Hnh 3.23: Bao veo thanh gop iedon ap may phat

110



nbi cac phan tir v6i thanh
£op.

Dong khéi dong cua bao vé¢ cat nhanh chgn theo dong ngan mach sau khang
dién duong day hodc %ién ap tu dung c6 tinh dén viéc tang dong phu tai cua phan
doan dugc bdo vé do mgt phan doan nao d6 bén canh nghi lam vi¢c, hay do thiét bi
TDD ty dong chuyén mot phan phu tai cia phan doan khac sang.

I ]
Ik = Katl INmax + Kpt (I pt + 1 pt)] (3-15)
Trong do:
Ka = 1,2 : hé s§ an toan.
INmaX dong ngan mach 16n nhit khi ngin mach sau khang dién duong day
hoac MBA tu dung.
I pt dong phu tai tong cua phan doan duoc bao vé.

¥ pt: dong dién phu tai tang thém cta phan doan dugc bao v¢ do phan doan

khac ngh1 lam viéc hoac TBD chuyen mot phan phuy tai cia phan doan khéc sang.
¢ hé so tinh dén kha nang ting dong phu tai trén thanh gop khi ngin mach
sau khang dlen duong day hay MBA ty dung.
bo nhay ctia bao vé cap I duoc xac dinh bang hé sé nhay khi c6 ngin mach
trén thanh gop dugc bao vé:

1(2)

K,= Nm'” >1,5 (3-16)
I ki
q g\IZ)mm dong ngan mach truc tiép hai pha trén thanh gop trong ché d6 phu tai
cuc tiéu.
I1.2. Bio vé cap II:

. Bao v¢ cap II lam nhiém vu du trir cho bao v¢ cap I va bao v¢ cua cac phan tir
noi voi thanh g0p khi bao vé chlnh cua cge han tir nay khong tac dong.
Dong dién khai dong cua bao vé cap II chon theq 2 diéu kién;

o Diéu kién [: Bao vé phai tro vé sau khi cat ngan mach sau
khéng dién dwong ddy noi vao phan doan bdo vé, cé tinh den triwong hop phu
tai phan doan dwoc bao vé tang lén khi mot phdn doan nao do nghi viéc.

' Kat-Kpt :
IKAB :—(Ipt+|pt) (3'17)
b K tv 4

o Diéu kién 2: Bao vé khong duoc tac dong trong truong hop thiét
bi TPD da tw dong chuyén phu tai cua phan dogn bi su co sang phan doan
duwoc bao vé.

lkae = Kall o + Kol o) (3-18)

mm°" pt

Trong do :

Ktv: hé s tro vé lay bang 0,85.

Kmm: hé s6 tu mé may.cua dong co, 1iy bang (1,2 -1,3).

Kpt: hé so 11()hu tai lay bang (1,2 -1,3
Don dlen hoi dong cua bao \(S du:oc chon theo gié tri dong dién tinh toan
16n nhat tir hai diéu kién trén.,

Do nhay cua bao vé cap II dugc xac dinh bang hé sé do nhay khi ngan mach

hai pha truc tiép sau khang di¢n duong day.

K, = Nmin (3-19)
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Khi bao v€ chi 1am phigm vu du trir thi yéu cau do nhay Kn > 1,2. Trong

truong hop may cit dat sau khang dién duong day va 1am nhiém vu bao vé chinh yéu
cau dg nhay cua bao vé Kn > 1,5.

I1L. BAO VE SO LECH KHONG HOAN TOAN THANH
GOP DIEN AP MAY PHAT, DUNG BAO VE CAT
NHANH PHOI HQP GIUA DONG PIEN VA PIEN AP

Bao vé cap I 1a bao vé cit nhanh phdi hop giita dong va ap, con bao vé cap II
la bao v¢ qua dong cuc dai.

BATD qg
TV el ﬁy?tﬁ?_»
L

[ [ M RI| [V RI|| |RTy
N |
i i i
g g g
I 1 1 -
ean phadn ean phadn T BU noai
oan | « ~ —> oan III T ViTG
. O,
[ ]
th:3.24: Bao ved thanh gop iedn ap may phat
[ ]
[ ]
[ ]

e Bao vé cap I
[
Dong, khoi dong cua bao vé cap I duoce xac dinh theo di€u kién dam baqg do
nhay khi ngan mach truc ti€p gitta hai pha cua thanh gop dugc bao vé trong ché do
lam viéc vdi phu tai cuc tiéu.

IKAB — _Nmin (3_20)
K nl
Trong do:
S (l\%r)nm dong ngan mach khi ngan mach truc tiép gitra 2 pha thanh gop trong

ché do phu tai cuc tiéu.
K.ri: hé so nhay cua bao vé cap I K ;=1,5.

D¢ ngan ngya bdo v¢ tac dong nham khi dirt mach bdo v€ dién ap, dong khai
dong cua bao vé€ cat nhanh trong truong hop nay chon 16n hon dong phu tai lau dai
cho phép cua phan oan (I pt + | pt)

Lo dong phu tai chlnh ctua phan doan dugc bao v¢.
| ot : dong phu tai tang thém cua phén doan khi TBD chuyén phuy tai ciia phan
doan khac sang.
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Dién ap khoi dong cua role ap chon theo ap cug tiéu & thanh gép khi n]%én
mach saﬁl k}llléng dién duong day ma dong qua bao v€ bang dong khdi dong cua bao
v¢ cat nhanh.

V3l KAB -Xka

n UKAB = K

at
(3-21)
Trong do: ,
Ixkpp: dong khéi dong cua bao vé cat nhanh.
Xiq: di€n khang cua khang dién duong day.
K. hé s6 an toan lay bang 1,3.
Ngoai ra theo di€u kién 6n dinh nhiét khi dung loai role PH -520 (ctua Lién
X0) va dieu kién chinh dinh theo dién ap ¢ ché do lam vi¢c mang tai, dién ap khoi
dong cua bao vé con phai thod man diéu kién sau:
] O,ZUﬁm < Ukﬁ < 0’7Uﬁm
(3-22)
voi: Ugpla dién &p dinh mirc ctua thanh gop. )
Néu Ugpg < 0,2U4y, thi khong dung dugc role loai PH -520. Con néu
Uuag =0,7U,, thi phai lay bang 0,7Ug4, va dong khoi dong bao vé cat nhanh can
phai giam bat theo biéu thuc (3-21).
DJ nhay cua role dién ap dugc xac dinh bﬁng hé sb nhay khi co ngén mach
qua dién tré qua do Ryq.

0 K., = % > 2
R
(3-23) . i ,
vo1 Ug 1a dién 4p 16n nhat co thé co trén dién tré qua do khi ngan mach trén thanh
gbp, dién ap nay co thé xac dinh nhu sau:

0 UR=1,O5.| (3-24)

v6i 1 1a chiéu dai hd quang tinh bang m. Khi méi xuat hién hd quang d6 dai nay bang
khoang céch gifra cac phan dan di¢n.
* Bao vé cap II: , )
Dong khgi dong va d§ nhay cua bdo vé cap II tinh tuong tuy nhu bao v¢ cap 11
0 muc 2 cua phan II.
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V. so' @6 bao vé hé thong hai thanh gop tiéu bicu.

II

87BI —

@
;
)

)

87B

95

87BI[—

; =
pa

% & —
Hnh 3.25: S od bao veo heo thodng hai thanh gop
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