A. GIOI THIEU CHUNG VE MAY PHAT
PIEN

May phat dién (MFD) 1a mot phan tir rat quan trong trong h¢ thong dién (HTD), su,
lam viéc tin cdy cua cac MFD c6 anh hudng quyét dinh dén do tin cdy cua HTD. Vi vay, doi
vo1 MFD dac biét 1a cadc may co cong suat 1on, nguoi ta dat nhiéu loai bao vé khac nhau dé
chong tat ca céac loai su c6 va cac che do lam viéc khong binh thuong xdy ra bén trong céc
cudn day cling nhu bén ngoai MFD. D¢ thiét ké tinh toan cac bao vé can thiét cho may phat,
chung ta phdi biét cac dang hu hong va céc tinh trang lam viéc khong binh thuong cua MFD.

I. Cac dang hu hong va tinh trang lam viéc khong binh
thuwong cuia MFD

I.1. Cac dang hu hong:

- Ngén mach nhiéu pha trong cudn stator. (1) .

- Cham chéap giira cac vong day trong cung 1 pha (doi véi cac MFD ¢6 cudn day
kép). (2) )

- Cham dat 1 pha trong cudn day stator. (3)

- Cham dat mot diém hodc hai di€ém mach kich tur. (4)

I.2. Cac tinh trang lam viéc khong binh thuwdong cia MFD:

- Dong dién ting cao do ngin mach ngoai hoic gué tai. (5) o ,

- Dién ap dau cuc may phat tang cao do mat tai dot ngdt hodc khi cat ngan mach
ngoai. (6) ,
Ngoai ra con ¢6 cac tinh trang lam viéc khong binh thuong khac nhu: Tai khong doi
xtrng, mat kich tir, mat dong bg, tan so thap, may phat lam vi¢c ¢ ché do dong co, ...

II. Cac bao vé thwong dung cho MFD

Tuy theo chung loai ctia may phat (thuy di¢n, nhi¢t di€n, turbine khi, thuy dién tich
nang...), cQng suat cua may phat, vai tro cua may phat va so do noi day ctia nha may dién
voi cac phan tir khac trong h¢ thong ma nguoi ta Iya chon phuong thire bao vé thich hop. |
Hi¢n nay khong c6 phuong thure bao vé tieu chuan doi véi MFD cling nhu doi voi cac thiét
bi dién khac. Tuy theo quan diém ctia nguoi st dung doi véi cac yéu cau vé dg tin cay, mic
do du phong, do nhay... ma ching ta lya chon 6 luong va chung loai role trong hé thong
bao v€. Poi1 voi cac MFD cong suat 16n, xu thé hi¢n nay la lap dat hai hé thong bao vé doc
lap nhau vo1 nguon dién thao tac riéng, moi hé thong bao gom mot bao vé chinh va mot s6
bao v¢é du phong c6 thé thuc hién day du cac chirc nang bao vé cho may phat.

D¢ bao vé cho MFD chong lai cac dang su ¢6 néu ¢ phan I, nguot ta thuong dung
cac loai bao vé sau: . )

- Baéo vé so Iéch doc dé phat hién va xur ly khi xay ra su ¢6 (1).

Bao v¢ so Jéch ngang cho su ¢ (2). .
Bao vé chgng cham dat mot diém cudn day stator cho su c6 (3).
Bao vé chgng cham dat mach kich tir cho su ¢6 (4).,

Bao v€ chdng ngan mach ngoai va qua tai cho sy co (5).

Bao vé chong dién ap dau cuc may phat tang cao cho su co (6).

Ngoai ra c6 thé dung: Bao vé khoang cach lam bdo v¢ du phong cho bao vé so |
lTéfh, ll))éio v€ chong qua nhi¢t rotor do dong may phat khong can bang, bao vé chong mat

ong b9, ...
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B. CAC BAO VE ROLE CHO MAY PHAT
PIEN

I. Bao vé so léch doc (87G)

I.1. Nhiém vu va so' d0 nguyén ly:

Bao vé so 1éch do¢ (BVSLD) ¢6 nhiém vu chéng ngén mach nhiéu pha trong cudn
day stator may phat. So do thuc hién bao v¢ nhu hinh 1.1.

e 1A Béo tin hi¢u dut
Baéo tin hi€u mach thir

+/ D o+ i
ﬁ MC i cat )
4Rth MC 5RT

? |

|
5E a[L Sl IR B :
I 1] I

1RI 2R] 3RI
%ﬁJ | | | 5 52
. C\D :f 1Blg

E- b) MF 6{) | [87G

Hinh 1.1: S¢ dé bao vé so léch doc cuén stator 2BI »
MFDB; so do tinh toan (a) va theo ma so (b) L

Trong do: ) , . .

- Rg dung dé han ché dong dién khong can bang (Ikcg), nhdm nang cao do nhay
cua bao vé. . , o

- 1RI, 2RI, 4Rth: phat hién su co va dua tin hi€u di cat may cat dau cuc may phat
khong thoi gian (thuc té thuong t~ 0,1 sec).

- 3RI, 5RT: béo tin hi¢u khi xay ra dirf mach thir sau mot thoi gian can thiét (thong
qua 5RT) dé tranh hién tuong bao nham khi ngan mach ngoai mg tudng dut mach thu.

Ving tac dong ctia bao vé 1a ving gidi han giita cac BI ndi vao mach so léch. Cu thé
& day 1a cic cudn day stator cia MFD, doan thanh dan tir diu cuc MFD dén may cat.

I.2. Nguyén ly lam viéc:

BVSLD hoat dong theo nguyén tdc so sanh do Ieéch dong dién gitra hai dau cudn day
stator, dong vao role 1a dong so léch:
Ig=Iir-Tr=1Is (1-1)
Véi I, I 1a dong di¢n thir cap cua cac BI ¢ hai dau cudn day.
Binh thuong hoac ngan mach ngoai, dong vao role 1RI, 2RI la dong khong can bang
Ikca:
ISL = IlT IzT = IKCB < IKDR (dbng khoi df)ng r(rle) (1—2)
nén bao vé khong tac dong (hinh 1.2a).
Khi xay ra cham chap giita cac pha trong cudn day stator (hinh 1.2b), dong dién vao
cac role 1RI, 2RI:
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Is =Lir- Iy = In—N > Ikpr (1-3)
I
Trong do:
- In: dong dién ngin mach.
- np: ti s6 bién dong cua BI I N
Béo vé tac dong di cit IMC - Lt Is ~h I kAR
ddng thoi dua tin hiéu di dén bo phan
tu dong diét tor (TDT). It
Truong hop dut mach thir cta a) b)
BI, dong vao role la:

Ist = Ikcar < Ikpr Iit

| F Hinh 1.2: D6 thi vécto cia dong dién trong mach
Ir=— (1-4) BVSLD )
n a) Binh thuong va khi ngan mach ngoai
b) Khi ngan mach trong ving bdo vé

Dong dién nay c6 thé lam cho bao v€ tac dong nham, luc do6, chi c6 3RI khoi dong
bao dat mach thir vé1 thoi gian cham tre, dé tranh hién tugng bao nham trong qua trinh qua
d6 khi ngan mach ngoai ¢6 xung dong 16m.

§ so d6 hinh 1.1, cac BI noi theo so d6 sao khuyét nén bao vé so léch doc sé khong
tac g(f)ng khi xay ra ngan mach mot pha & pha khong dat BI. Tuy nhién cac bao vé khac s&
tac dong.

I.3. Tinh céc tham sé va chon Role:

I.3.1. Tinh chon 1RI va 2RI:

Dong dién khoi dong cia role 1RI, 2RI dugc chon phai thod man hai diéu kién sau:
.U Diéu kién 1: Bao vé khong tac dong doi voi dong khong can bang cuc dai Ixcmax
khi ngan mach ngoai vung bao vé.
Ikpp = Kat.Ikcpit (1-5)

Ixcni = Kan-Kxkck-fi -INngmax (1'6)
Trong do: . . . . . o
- Ku¢ hé s0 an toan tinh dén sai sO cta role va du trit can thiét. Ky c6 thé lay bang
1,3.

- Kkcx: hé s0 tinh dén sy c6 mat cua thanh phan khong chu ky cta dong ngan

{)nach, Kxck c6 thé lay tir 1 dén 2 tuy theo bién phap dugc st dung dé nang cao do nhay cua
a0 v§.

- Kan: he so tinh dén su dong nhét cta cac BI (Kgy = 0,5+1).

- f;: sai s0 twong ddi cua BL fi co thé 1ay bang 0,1 (co ké dén du trit, vi cac may
bién dong chon theo duong cong sai s6 10%)

- INngmax thanh phan chu ky cua dong dién chay qua BI tai thoi diém dau khi ngan
mach ngoai truc tiép 3 pha ¢ dau cuc may phat.

1) Piéu kién 2: Bdo vé khong dwoc tac dong khi dict mach thir BL.
Luc do d(‘)ng vao role 1RI, 2RI: (gié su MF dang lam viéc ¢ ché do dinh mirc)

|
Ig = ~2MF (1-7)
n
Dong khoi dong ctia bao vé:
K
IKDB = n—atlémF (1'8)
I
Nhu vay, diéu ki¢n dé chon dong khoi dong cho 1RI, 2RI:
‘ Ikpp = max {Ka Ixcpit; Kat -lamr } (1-9)

Dong dién khoi dong cuia role:

IKDR = n— (1 - 1 0)

|
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Véi K@ 12 hé sb so dd. Sau khi tinh dugc Ixpr ta s& chon dugc loai role can thiét.

Kiém tra do nhay K,, cia béao vé:

| .
K, = —min (1-11)
. lkas .
V61 Inmin: dOng dién ngan mach 2 pha & dau cyc may phat khi may phat 1am viéc riéng 1¢.
Vi bao v¢ ¢o tinh chon loc tuyét doi nén yéu cau K, > 2.

1.3.2. Tinh chgn Role 3RI:

. Dong khoi dong so cap cua role 3RI phai 16n hon dong khong can bang cuc dai khi
ngan mach ngoai vung bdo v¢. Nhung trong tinh toan thi di€u kién 6n dinh nhiét cua role la
quyét dinh. Theo kinh nghiém c6 thé chon dong khéi dong cho 3RI:

Ixkpsiarny = 0,2.JamF _ (1-12)
Ta tinh dugc Ixpr ciia 3RI va chon duogc loai role twong ung.

1.3.3. Thoi gian lam viéc cia SRT:

Khi x4y ra ngan mach ngoai vung bdo v¢, c6 thé xuat hién nhitng xung dong 16n
thoang qua lam cho bdo vé tdc dong nham do vay phai chon thoi gian tdc dong cia SRT thoa
man diéu kién:

tsrT > teét Nngoai (1-13)
tsrr = tedtNng T At (1-14)

Trong do: ) )
tesnng: thot gian 16n nhat cta cac bao vé nodi vao thanh gop dién ap may phat.

- A t: bac chon lgc thoi gian, thuong A t = (0,25 + 0,5) sec.

"] Nhéan xét: ,

- Bdo vé s€ tac dong khi ngan
mach nhi€éu pha trong cudn day stator
may phat.

- Bao v¢ khong tac dong khi
cham chap gilra cdc vong day trong
cung 1 pha hoac khi xay ra cham dat
1 diém trong cudn day phan tinh.

beé tang d6 nhay cta bao vé so
1éch nguoi ta c6 thé st dung role so
léch ¢6 ham.

[T T
. Izsf
i g

Hinh 1.3: Bao vé so léch dong dién co6 ham cuon
day stator MFD

I.4. Bao v€ so léch c6 ham:

So d6 bao vé nhu hinh 1.3. Role gdbm c6 hai cudn diy: Cudn ham va cudn lam viéc.
Role lam viéc trén nguyén tac so sanh dong dién gitra Iy va Iy.
- Dong dién vao cudn lam viéc Ipy:

ILv =||1-|-—|2-|-|=|SL (1-15)
- Dongdién ham vao cuon ham Iy:
Iy = Lir + Lyl (1-16)

. Khi lam viéc binh thuong hay ngin mach ngoai ving bao vé: Dong dién I;p cing
chidu vé6i dong Ly | il =] L
Ise = Iy =l Tir - brl =1Iken (1-17)
Iy=|Lir + Lo =2/ 14 > Ty (1-18)
nén bdo v¢ khong tac dong.
Khi x4y ra ngan mach trong vung bao v&: Dong dién ;T nguoc pha véi Ipt:

| Ll =] 1]
In=|Tir-Il =0
Iv=ILr+ L =2]1d >1y4 (1-19)
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bao v¢ s€ tac dong.
7] Nhan xét:
U
- Béo vé hoat d@ng theo nguyén tac so sdnh dong dién gitra Iy va [, nén do nhay
cua bdo v¢ rat cao va khi xdy ra ngan mach thi bao v¢ tac dong mdt cach chac chan vdi thoi
gian tic dong thuong t = (15 + 20) msec.
- Bao v¢ so 1éch doc dung role c6 ham c6 thé ngian chin bao vé tic dong nham do
anh huong b3o hoa ctia BI.
- PO6i voi cac may phat dién co cong sudt 16n co thé st dung so d6 bao vé so léch
hém tac dong nhanh (hinh 1.4).

O ché d6 lam viéc

binh thuong, dong dién tht —~—— " "—E—A

cap It va Ir cua cac nhéom Iy

bién dong 1BI, 2BI chay qua [T~ B |

dién tr6 ham Ry, tao nén — — RL,

dién 4p ham Uy, con higu 1 o ey RLVD IL RL; K

dong thir cp (dong so 1éch) N ZS LV

It chay qua bién dong trung - BIG 3 (]

gian BIG, cdu chinh luu CL Lv RL,

va dién tré lam viéc Rpy tao Lir Lor RL, b4 — |1 l\

nén dién 4p lam viéc ULy. BIG | Di| D

Gia tri dién ap Uy > ULy, T N

bao vé khong tac dong. X? Iv Ry 2|— U Dén RG
SZ R /QLH $ H dau ra

H

Hinh 1.4: Bao yé so léch co ham tac dong nhanh cho
MFD céng suat lon

Khi ngan mach trong yung bao vé, dién ap ULy >> Uy, dong dién chay % ua role RL;
lam role nay tac dong don% tlep 1em RL1 lai. Dong dién lam viéc sau khi nan chay qua rgle
RL,, RL, déng tiép diém, lai, role, cat dau ra s& dugc cap nguodn thao tac qua hai tiep diém
noi tip RL; va RL, di cat may cat dau cuc may phat. Ngoai ra, ngudi ta con dung role so
1¢ch tong trg cao dé bao vé so lech may phét dién (hinh 1.5), Role so léch RU trong so do ¢6
tong tré kha 10n sé tac dong theo dién ap so léch Us, & ché do 1am viéc binh thuong va khi
ngan mach ngoai, cac bién dong 1BI, 2BI (duo¢ chon giong nhau) c6 cung dong dién may
ghat di qua do d6 cac strc dién dong E, va E, bang nhau va ngugc pha nhau, L, = L,, phan

6 dién ap trong mach nhu hinh 1.5b.

R
In &

1BI 2BI —
A ) ,
I_ ~—~ /’Z USL RSL E2:O
USLA 1BI

?) T\v\

R] R2 Rl RZ
Elé} Ll% U HERSL L2§ Ezé\; Elé") Ll% US?LI.JHRSL LZ% Ez%}

Hinh 1.3: Bao v¢ so léch dung role tong tro cao cho MF'D
a) So' do nguyén 1y b) Mach di¢n dang tri va phdn bé dién dp trong che .do lam viéc binh thuong
¢) nhém 2BI bj bio hoa khi ngan mach ngodi va hoan toan d) khi ¢é ngdan mach trong.
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Tri s dién ap dat lén role so 1éch RU phu thudc vao quan hé gitra cac di¢n trd R; ya
R,. Pién tré Ry, Ry gdm dién tréd cudn day thu cap va day dan phu ndi gitra hai nhém bién
d(‘)ng 1BI va 2BI voi Ri =R, = Ug. = 0

Khi x4y ra ngan mach trong ving béo vé:

* Truong hop may phat 1am viéc biét 1ap véi hé théng: Dong dién qua 1BI 1a
dong cua may phat. Dong dién qua 2BI bang khong E, = 0. Pién ap dat 1én role so 1éch RU
hinh 1.5c¢:

Iy-(R{+R
Ugy = M (vi RgL >> Ry) (1-20)
|
Trong do:
- |y : tri hiéu dung cua dong siéu qua do khi ngin mach trén dau cuc may phat.
I N~ I<3)Nngmax = I(S)Nde‘iu cuc MF
voi:

- nity sb bién dong cua BL.
- Rgp! dién tré mach so 1éch (gdom role va day ndi).

* Truwong hop may phat ndi véi hé thong: Khi d6 tai diém ngin mach, ngoai dong

dién do ban than may phat cung cip II;\,F con c6 thém thanh phan dong dién do hé théng d6

vé II,'\]H . Mach dién dang tri va phan b dién 4p nhu hinh 1.5d. Gia trj dién ap dit 1én role so

léch RU:

(lNF+INH) (R1+R3)
n,

DPé dam bao tinh chon loc, dién ap khéi dong cua role so 1éch RU phéi chon 16n hon
min{Ug 1; Ugro}, nghia la:

Usio = (1-21)

K ly-(Ri+R5)
n

Ukpr = Kat.Usp1 =

(1-22)

Véi Ky = (1,15 + 1,2) 12 hé s6 an toan.
Thoi gian tdc dong cuia bao vé thuong: t = (15 + 20) msec

'] Nhan, xét:

- Déi v6i cac MFP co cong suat 10n, hang so thoi gian tit dan cua thanh phan mot
chiéu trong dong dién ngan mach co thé dat dén hang tram mseg¢, gdy bao hoa mach tir cua
cac may | bién dong va lam cham tac dong cua bao v¢ khi c6 ngan mach trong vang bao vé.
Vi vay can phai sur dung so d6 bao vé tac dong nhanh trude khi xdy ra bao hoa mach tir cua
may bién dong, ttrc 1a: ty, > tyy, VOI1 tyy 12 thot gian cit ngan mach cua bao v¢; ty}, thoi gian
bao hoa mach tur cia BI.
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L.5. Bao v€ khoang cach (21):

Dbi v6i cac MFD cong sudt 16n nguoi ta thuong sir dung bao vé khoang cach lam
bao vé du phong cho BVSL (hinh 1.6a).

TG X A iX
BA
BU tH jXKD
QD U Xf At
RZ 51 Tokbxs
F | !
@ T t'= :
_I_D = (0,4 +0,5)
BI 4 Xr sec

L] & t

Hinh 1.6: So dé nguyén ly (a); dac tinh thoi gian (b) va dac tuyén
khoi dong (c) cua bao vé khoang cach cho MFD

, Vi khoang cach tr MBA dén mady cat cao dp kha ngan, d€ tranh tic dong nham khi
E}gén mach ngoat MBA, vung thr nhat cua bao v¢ khoang cach dugc chon bao gom di¢n
ang cua MFD va khoang 70% dién khang cua MBA tang ap (dé bao vé hoan toan cudn ha
cua MBA), nghia la:
Zha=Zr+0,725 (1-23)
Thoi gian 1am viéc ciia ving tht nhat thuong chon t' = (0,4 + 0,5) sec (hinh 1.6b).
Vung tht hai thuong bao gdm phan con laj cua cuon day MBA, thanh dan va duong
day truyén tai noi voi thanh gop lién ké. Pac tuyén khéi dong cua role khoang cach co thé
cO dang vong tron vdi tam ¢ goc toa dd hodc hinh binh hanh véi do nghiéng ctia canh bén
bang do nghiéng cua vécto dién &p Up hinh 1.6c.

I1. Bio vé so léch ngang (87G)

Céac vong day cia MFD chép nhau thuong do nguyén nhan hu hong céch dién cua
day quan. Co thé xay ra cham chap gilta cac vong day trong cung mot nhanh (cudn day
don) hodc gilta cac vong day thudc %aiq nhénh khac nhay trong ciing mot pha, dong di¢n
trong cac vong day bi cham chédp c6 thé dat dén tri s6 rat 16n. P61 v6i may phat dién ma
cudn day stator 1a cuon day kép, khi c6 mot s6 vong day cham nhau suc dién dong cam ung
trong hai nhdnh s€ khéac nhau tao nén dong dién can bang chay quan trong cadc mach vong su
cO va dot nong cudn day co thé gy ra hu hong nghiém trong. Trong nhiéu truong hop khi
xdy ra cham chap gitra cac vong day trong cung mot pha nhung BVSLD khong thé phat hién
duoc, vi vy can phai dat bao ve so 1éch ngang dé chong dang su c6 nay.
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11
Iir rv = f(In)
a) b) o 1 2 3 4 T

Hinh 1.7: Bao vé so léch ngang co ham (a) va dac tinh khoi dong (b)

Dai voi MFD cong suat vira va nho chi c¢6 cudn day don, lic d6 cham chap gitra cac
vong day trong cung mot pha, thuong kém theo cham vo, nén bao v€ chong cham dat tac
dong (truong hop nay khong can dat bao vé so léch ngang)

V61 MFD cong suat 16n, cudn day stator lam bang thanh dan va duogc quan kep, day
ra cac nhanh dua ra ngoai nén viéc bao vé so 1éch ngang tuong doi d& dang. Nguoi ta ¢ thé
dung so d6 bao vé riéng hodc chung cho céc pha.

I1.1. So d6 bio vé riéng cho tirng pha: (hinh 1.7, 1.8)

Trong ché d6 lam viéc binh thuong hodc ngin mach ngoai, sirc dién dong trong cac
nhanh cudn day stator bang nhau nén I;1 = Lr. Khi d6:

| =|Tir+ Ll =207 (1-24)

A B C
Iso = I = L -Igl =Iges  (1-25)
= Iy > Iy nén bao v¢ khong tac dong
Khi xay ra cham chap gilra cac vong day %
cua hai nhanh khac nhau cung mét pha,
gia thiét & ché d0 may phat chua mang
tai, ta co: Iy = -Ipr

870 87Q] 87Q]

Hinh 1.8: So do bao vé so léch ngang theo ma so

| Tel =1 Ti1 - Ll = Tken
| I = Lir + Il =20Ihp , o (1-26)
= Ipv> Iy nén role tdc dong cat may cat dau cuc may phat.

I1.2. So 0 bao vé chung cho cic pha: (hinh 1.9)

Trong so d0 BI dugc, dit ¢ giira hai diém nbi trung tinh cta 2 nhém nhanh cia cudn
day stator, thtr cap cua BI ndi qua bd loc song hai bac ba Lsr dung dé giam dong khong can
bang di vao role.
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Hinh 1.9: So do bao vé so léch IE .
ngang cho cac pha MFD, so do tinh BIt 187
toan (a) va theo ma so (b) b)

CN: cau ndi, binh thuong CN & vi tri 1 va bao yé tac dong khong thoi gian. Khi may
phat da cham dat 1 diém mach kich tir (khong nguy hiém), CN dugc chuyén sang vi tri 2 ltc
do bao v¢ s€ tac dong co thoi gian dé tranh tac dong nham khi cham dat thodng qua diém tha
2 mach kich ttr.

I1.2.1. Nguyén ly hoat dong:

Bao vé hoat dong trén nguyén 1y so sanh thé V| va V; ctia trung diém O, va O, giita
2 nhanh song song cua cudn day. )

* O ché d¢ binh thuong hodc ngan mach ngoai:

Up=Vi-V2=0 o (1-27)
nén khong c6 dong qua BI do d6 bao v¢€ khong tac dong (cau noi ¢ vi tri 1).

* Khi xay ra cham chép 1 di€ém mach kich tir, may phat van dugc duy tri van hanh
nhung phai chuyén cau ndi sang vi tri 2 d€ tranh trudong hop bao vé tac dong nham khi ngan
mach thoang qua diém thtr 2 mach kich tur.

* Khi sy ¢0 (cham chap gitta cac vong day):

Ulz—Vl—Vzio (1—28)
nén c6 dong qua BI bao vé tac dong cit may cat.

11.2.2. Dong khéi dong cua role:

Dong dién khdi dong cua bao vé dugce xac dinh theo cong thuc:
Ikpp > KatIkcptt (1-29)

Thuc té vi¢c xac dinh dong khong can bang tinh toan Ixcpy tuong aéi kho, nén
thuong xac dinh theo cong thirc kinh nghiém:

Ixkps = (0,05 + 0,1).I4mr (1-30)
= IKBR:% (1-31)
tlr 46 co thé chon duoc loai role cén thiét.
I1.2.3. Thoi gian tac dong cua bao vé:

Binh, thuong bao vé tac dong khong thoi gian (cau ndi CN ¢ vj tri 1). Khi cham dat
diém thtr nhat mach kich tir thi cau n6i CN duoc chuyén sang vi tri 2. Thoi gian tac dong cta
role RT dugc xac dinh nhu sau:
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tr = tBV 2 diém ke + At (1-32)
Trong do: ) o
- tgv 2 diém ke thoi gian tdc dong cia bao vé chong cham dat diém thir hai mach kich
tu.
- At: bac chon thoi gian, thuong liy At = 0,5 sec.

0 Nhan xét:

- Bdo vé so léch ngang ciing c6 thé lam viéc khi ngin mach nhiéu pha trong cudn
day stator. Tuy nhién nod khong thé thay thé hoan toan cho BVSLD dugc vi khi ngan mach
trén dau cuc may phat bao v€ so 1éch ngang khong lam viéc.

- Béo v¢ tac don% khi cham dat diém thir hai mach kich tir (neu bao v¢ chong cham
dat diém thr hai mach kich tir khong tac dong) do su khong d6i xtmg cua tir trudng lam cho
Viz V.

I11. Bio vé chong cham dat trong cudn day stator (50/51n)

Mang di¢n ap may phat thuong lam viéc véi trung tinh cach dién voi dat hodg noi dat
qua cudn dap ho quang nén dong cham dat khong 16n lam. Tuy vay, sy c6 mot di€ém cudn
day stator cham 101 tur lai thuong xay ra, dan dén dot chay cach dién cudn day va lan rong ra
cdc cudn day bén canh gay ngan mach nhi€u pha.Vi vay, can phai dat bao v¢ chong cham
dat mot diém cudn day stator.

Dong dién tai chd cham dét khi trung diém cta cudn day may phat khong nbi dat la:

[ (1-33)
Aa 2 2 -
N la+ X s
Trong do:

- ousd phén tram cudn day tinh tir trung diém dén vi tri cham dét (o0 < 1).
- Up: dién ap pha cua may phat.
- rqd dlen tré qua do tai cho su co.

D ¢,z - dung khéang 3 pha dang tri ctia tit ca cac phan tir trong mang dién ap

may phat. X, 31%
Néu bo qua dién tré qué do tai chd su cb (rqa = 0), dong cham dat bang:
’ 1) = 3.0.0.Co5.U, ’ (1-34)
Khi cham d4t xay ra tai ¢iu cuc may phat (o = 1) dong cham dat dat tri s6 16n nhét:
|y max= 3.0.Coz.Up (1-35)

_ Néu dong cham dat 16n can phai dat cudn dap hd quang (CDHQ), theo quy dinh cua
mot s6 nude, CDHQ can phai dat khi:
|(A12nax_ >30 A d6i véi mang c6 U =6kV

19 > 20 A déi voi mang ¢6 U=10kV

|(A12nax_15Adi01mangcoU (15 +20) kV

|(Alznax> 10 A dbi v6i mang c6 U =35 kV

Kinh nghiém cho thy rang dong dién cham dat | (A) > 5A ¢6 kha nang duy tri tia lura
dién taj chd cham dat 1am hong cyon day va 131 thép tai cho sy cd, vi vy bao vé can phai tac
dong cat may phat. Phan 16n su ¢6 cudn ddy stator fa cham dat mot pha vi cac cudn dI'Zly cach
dién nam trong cac ranh 15i thép. Dé gidi han dong cham dét trung tinh may phat thuong ndi
dat qua mot tong trd. Cac phuong phap ndi dat trung tinh duoc trinh bay trong hinh 1.10.

Néu tong tro trung tinh du I6n dong cham dat c6 thé gidi han nho hon dong dién dinh
muc may phat. Khong co cong thire tong quat nao chg gia tri t01 wu cua tong tro gioi han
dong. Néu tong tr¢ trung tinh qua cao, dong cham dat bé lam cho role khong tac dong
Ngoai ra dién tr¢ qua 1dn s€ xuat hién h1en tugng cong huong qua do gitra cac cudn day voi
dat va dudng day két ndi. Dé tranh hién twong nay khi tinh chon dién trd trung tinh cuc dai
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dua vao dung dan giira 3 cudn ddy stator may phat, thudng yéu cau: R <

(1-36)
v6i C 1a djén dung ctia mdi cudn day stator may phat.

Néu dién tro trung tinh thap, dong di¢n cham dat s& cao va s& giy nguy hiém chg
may phat. Khi dién tré trung tinh giam dd nhay cua role chdng cham dat giam do dién thé
thr ty khong nho. Role chong cham dat sé cam nhan dién thé giéng trén dién tré ndi dat do
vay gia tr1 dién thé nay phai du 16m dé dam bao do nhay cua role.

Hinh 1.10 gi61 thi€u mot s6 phuong an ap dung ndi dat trung tinh may phat.

'l Phwong an a: Trung tinh noi dat qua dién tr¢ cao R, (hinh1.10a) dé gioi han dong
cham dat nhé hon 25A. Mot phuong an khac cling noi dat qua dién trd thap cho phép dong
cham dét co thé dat dén 1500A.

"/ Phwong an b: Trung tinh ndi dat qua dién khang c6 khang tré beé (hinh 1.10b), voi
phuong an nay cho phép dong cham dat 10n hon khi diung phirong dn a, gia tri dong cham
dat khoang (25+100)% dong ngan mach 3 pha.

. [J Phwong an c: Trung tinh noi
dat qua may bin ap BA hinh 1.10c,
dién ap cua cudn so MBA bang dlen
4p may phat, dién ap cua cuon thu
MBA khoang 120V hay 240V.

- Doi véi so do c6 thanh
g6 cap dién ap may phat khi Ige > 5
(A) can phai cat may phat.

- Pbi voi so do ndi bd MF-

c @

MBA thuong 4, <5 (A) chi can dat R, Kb

bao vé don gian hon dé bao tin hiéu BA HE] R,
cham dat stator ma khong can cat a) b) o)

may phat.

Hinh 1.10: Cac phwong an noi dat trung tinh MFD

I11.1. P6i v6i so dd thanh gép dién 4p mAay phat:
So d6 hinh 1.11 duoc dung dé bao vé cydn day stator may phat khi xay ra cham dat.

Béao v¢ lam vi¢¢ theo dong thir tu khong qua bién dong thur tu khong 7Bl c6 kich tir phu tur
nguon xoay chiéu lay tir 2BU.

Béo tin hiéu

IMC
FCO i
N t
T 1 + I
3RI 4RI| [5R RTH
+ iét
i
Tubao Vé 6RT
chong nm
ngoai | ‘

MF@

Hinh 1.11: So dé bdo vé chong cham dat 1 diém cuon stator MFD
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- . 3RIL: role chong cham dat 2 pha tai hai diém khi dung bao vé€ so I¢ch doc dat & 2
pha (so d6 sao khuyét).,

- 4RI: role chéng cham dat 1 pha cudn day stator.

- 5RG: khod bao vé khi ngan mach ngoaj.

- 6RT: tao thoi gian lam viéc can thiét dé bao vé khong tac dong ddi voi nhig gia
tr}i1 qua do cua dong dién dung di qua may phat khi cham dat 1 pha trong mang dién ap may

at.

P - Rth: role bao tin hiéu.

II1.1.1. Nguyén ly hoat dong:
Tinh trang lam viéc binh thuwong, dong dién qua role 3RI, 4RI:

|R=n—(|A+|B+|C)=n—|KCBtt (1-37)
| [

Dong di¢n khong can bang do cac pha phia so cap cua 7Bl dat khong doi xiing voi
cudn thtr cap va do thanh phan kich tir phu gay nén. Dong dién khéi dong cua role can phai
chon 16n hon dong dién khong can bang trong tinh trang binh thuong nay:

Ixpr >IkcBit

Khi xdv ra cpam dat ,1 pha trong vung bao vé:
Dong qua cho cham dat bang:
ID = (3.(1.0).COHT + 3.0(,.(0.COF).Up1: (1—38)

Trong do: . )
- o phan s6 vong ddy bi chog thun ké tir diém trung tinh cudn day stator.
- Cor, Cour: dién dung pha dbi voi dat ciia may phat va hé thong.
- Upr: dién ap pha clia may phat.
Dong dién vao role bang:

ID 3.m.0. COHT'UpF (1—39)
dé bao vé co thé tac dong dugc can thuc hién diéu kién:
Ikpp < Ip, — lkepu (1-40)

dé don gian, ta gia thiét dong cham dit di qua bao vé va dong khong can bang tinh toan
ngugc pha nhau.

Khi s6 vong cham o bé, dong dién cham dat I Do, Nho va bdo vé ¢co thé c6 ving chét

& gan trung tinh may phat.
Khi cham dat mot pha ngoai vung bao vé, dong dién di qua bao vé:
o = 3.0).0(,.C0F.Up|: (1-41)

dé bao vé khong tac dong trong trudng hop nay, dong khai dong cua bao vé phai duoc chon:
7 lkag > !Baqa+ IKCBtt‘ ’ ’ (1-42)

O day chl'mg ta chon diéu kién nang n¢ nhat l1a khi dong dién cham dat qua bdo v¢ va
dong khong can bang c6 chiu trung nhay, dong thoi phai chon gia tri cua dong dién cham
dat bang gia tri qua do 16n nhat vi cham dat thuong 1a khong on dinh,

Khi xay ra cham dat 2 pha tai hai diém, trong d6 c6 mot diém nam trong vung bao

vé. Bao vé s& fac dong ciat may phat nho role 3RI. Trong truong hop nay role 4RI cling khoi
dong nhung tin hiéu tur 4RI bi tré do 6RT.

I11.1.2. Tinh chon Role:

* Dong khéi dong ciia role 3RI: Viéc xac dinh dong khong can bang di qua bao vé
khi ngén mach ngoai viing bao vé rat phirc tap vi thé nguoi ta thuong chinh dinh véi mot do
du trir kha 16n, theo kinh nghiém van hanh thuong chon:

Ikpe3ri = (100 + 200) (A) (phia so cip) (1-43)
* Dong khéi dong cia role 4RI: Dong khoi dong ctuia 4RI duoc chon theo 2 diéu

kién: ,
" Bao vé khong dwoc tac dong khi ngan mach ngoai ving bao vé, khi do:

K ,
& (BoCokgaU ok + lkcaitmax) (A) (phiasoclp)  (1-44)

| KAB4RI =
tv
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[ Theo gia tri dong dién so cap hé nhit twong ung voi dong dién khoi dong cuc
tiéu cia 4RI (gia tri ndy phu thudc vao cau tao va do nhay cia role 4RI). Poi véi cdc role
thwong gap gia tri nay khoang:

Ikppari = (2 +3) (A) (phia so cip) (1-45)
Tir hai diéu kién trén chung ta s& chon dugc dong dién 16n hon 1am dong dién tinh
toan.

* Thoi gian lam viéc cia role 6RT: Dé loai trir anh hudng cua nhimg gia tri qua do
cua dong dién dung khi cham dat mot pha trong mang dién 4p may phat, nguoi ta thuong
chon:

terr = (1 +2) sec (1-46)

I11.2. P6i véi so d0 noi b MF-MBA:

Vi so do noi bo, khi xay ra cham dat mdt diém cudn day stator dong cham dat bé vi vay
bao v¢ chi can bao tin hi€u, ¢ day chi can dung so d6 bao v¢ don gian, l1am viéc theo dién ap
thtr tu khong nhu hinh 1.12.

Giad tri khéi dong cua RU (Ukpru)
thuong chon theo hai diéu ki¢n sau:

> Bleu kiénl: Uxpru > UkcBmax .

» Diéu kién2: Uxpru chon theo di¢u
kién on dinh nhiét cta role va thuong lay
bang 15V.

Thuong chon theo diéu kién 2 1a da
thoa dicu kién 1.

N Role thoi gian dung dé tao thoi gian

tré tranh truong hop bao vé tdc dong nham
do qua do su cO bén ngoai.

tRT = tnax (BV ciia phan tir ké can) + At (1-47)

I11.3. Mt s6 so' dd khac:

MFD ndi véi thanh gop  dién éap
thuong c6 cong suat bé va so do bao v¢ Hinh 1.12: So d6 bao vé cham ddt mét

thuong dua trén nguyén ly lam vigc theo bién diém cuon stator bé MF-MBA
do hoac hudng dong dién cham dat. : :

I11.3.1. Phwong phap bién d¢:

Hinh 1.13: Cham ddt trong cudn ddy stator MFP Hinh 1.14: Bao vé cham ddat day qudn stator

Phuong phap, blen do thuong duogc su dung khi thanh phan dong dién cham dat tir
phia dién dung hé théng I, 16n hon nhiéu so v6i thanh phan cham dat tir phia dién dung
may phat I daF nghla la:

[Dgon >> 1Vg0r v6i Ligr = 3.j.0.C.Ua
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Vi dong cham dat I(1)do (hinh 1.13) phu thudc vao vi tri o ctia diém cham dét, nén
néu xay ra cham dat gan trung tinh (o0 — 0) bao vé s& khong dy do nhay, vi vay u(mg
phép nay chi bao vé duoc khoang 70% cudn day stator mdy phat ké tir day cuc may pha

% ai so d6 néu & phan I11.1, sau day chung ta s& xét thém mot sb so do bao vé theo
phuong phap bién d6 khac sau:
"/ Trung tinh may phat noi dat qua dién tr¢ cao Rq: (hinh 1.14a) |

May bién dong dat ¢ day noi frung tinh MFD qua dién tré nbi dat Ry, cudn thir cap
ndi vao role dong cat nhanh (c6 md s0 50N). Tri s0 dong dién dat cia role lay bang 10% gja
trj dong dién cham dat cuc dai ¢ cap dién ap may phat. bay 1a tri s6 dat nhg nhat ¢ tinh dén
dd an toan khi thanh phan dong dien thir ty khong tir hé thong cao ap truyen qua dién dung
cudn ddy MBA toi may phat. D€ nang cao hiéu qua cua bao vé ngudi ta co thé dat thém bao
vé dong cuc dai (51N) ¢ dic tinh thoi gian phu thude c6 trj s6 dong dién dit khoang 5% gia
tri dong cham dt cuc dai Igmax O cap dién ap may phat.

'] May phat noi dat trung tinh qua MBA: (hinh 1.14b)

., MBA nbi dat dat ¢ trung tinh may phat dién, vira c6 chuc pang nhu mot khang dién
noi dat cia may phat vira cung cap ngudn cho bgo v€. Cudn thtr cap cia MBA dugc noi véi
role qua dién 4p (59) song song voi tai tr¢g R, nham 6n dinh su lam viéc cho MBA va tao gid
tri dién ap dat 1én role qua dién ap. Tri s6 dién ap dat khoang (5,4 + 20) V. So do chi c6,thé
bao vé dugce khoang 90% cugn stator tinh tir dau cuc may phat. Nguoi ta cling ¢ thé sur
dung phuong an hjnh 1.14c d€ bao v¢ chong cham dat cudn stator may phat. Cudn thy cap
cua MBA dugc mac thém tai trg Ry, dién tro nay lam tang thanh phan tac dung cham dat 1én
khoang 10A va trén mach thtr cap nay dat bién dong ndi vao role dong cuc dai (SON) Gia tri
dat cta role nay khoang 5% gia tri dong dién cham dat cuc dai & cip dién ap may phat.
Dong dién thir cap cua BI chon 1A con dong dién phia so cp ciia BI chon bang hodc nhod
hon dong dién di qua cudn so cap cia MBA noi dat.

] So dd sir dung dién ap séng hai béc 3: (hinh 1.15)

—_ ~

F
c N | F
) ’/E/vv\f\— NJ_ don Ty
d N EW F N >0% F

”/ Uy 100%

Hinh 1.15: So d6 bao vé cham dat 100 % cugn stator theo dién dp hai
bdc 3 (a); do thi vécto trong ché do vin hanh binh thuong (b) khi
cham dat ¢ trung tinh (c) va khi cham dat ¢ dau ciee diém may phat
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Céc so d6 bao vé mo ta trén khong bao vé duog hoan toan cudn stator may phat khi
xdy ra cham dat mdt pha. V&i cidc may phat cong suat 16n hién dai, yéu cau phai bao vé
100% cudn day stator khi xdy ra su cd trén, nghia 1a bao v¢ phai tac dong khi xdy ra cham
dat mot pha bat ki vi tri ndo cudn day stator may phat. Mot trong nhiing phuong phép lua
chon ¢ day 1a sir dung dién 4p song hai bac ba.

. Do tinh phi tuyén ctia mach tir may phat nén dién 4p cudn day stator ludn chira thanh
phan song hai bac ba, gia tri cua thanh phan dién ap nay phu thudc vao tri s6 dién khang cua
thiét bi ndi voi trung tinh may phat, dién dung véi dat ciia cudn stator, dién dung noi dat cua
cac day dan, thanh dan mach may phat va dién dung cudén ddy MBA ndi v6i may phat dién.

) Trong diéu kién van héng Einh thuong, néu do dién ap song hai bac ba voi dat & cac
diém khac nhau trén cudn diy stator ta c6 phan bo dién ap nhu trén hinh 1.15b. O_day ki
hiéu U , U ¢ 1a dién ap hai bac ba khi may phat khong tai va U n, U  khi may phat day tai.

Khi xay cham dat ¢ dau cuc hogc ¢ trung tinh mdy phat, dién 4p song ﬁéi ¢ dau cuc
khf)ngd(;ham dat tang lén gan gap hai lan so véi ché do tuong ung trude khi cham dat (hinh
1.15¢,d). . ;

Nguyén ly lam viéc cia so d6 bdo v¢ 1a so sanh tri s6 dién ap hai bac ba ¢ trung tinh
mgay phat va tri s0 dién ap hai bac ba lay & cudn tam gidc hd cia 2BU. Role le dién ap 2RU
nodi qua b loc tan so6 hai bac ba L va sé tdc dong khi c6 cham dat trong cudn day stator.

Nhu da phan tich ¢ phan trudec, role dién ap 1RU chi bao v¢ dugc khodng 90% cudn
stator tinh tir dau cuc may phat, & day role 2RU ciling bao vé dugc khoang (70 + 80) % cudn
stator tinh tir diém trung tinh. Nhu vay su phoi hop lam viéc gitta IRU va 2RU c6 thé bao vé
duogc toan b cudn stator may phat khi xay ra cham dat mét pha.

Cac tong tr¢ Z,, Z, dugc chon sao cho ¢ ché dd 1am viéc binh thuong dién ap dat 1én
2RU bang khong, khi xay ra cham dat cudn stator dién &p dat 1én role s& 16n hon nhi€u so
v6i dién ap dat cua 2RU.

I11.3.2. Phwong phap hwéng dong dién cham dit: (hinh1.16)

. Phuong phap huéng dong dién cham dat co thé md rong ving bao vé chéng cham
dat khoang 90% cuon day ké tir dau cyc may phat.

Viung tac dong

31,=1Vp

BTH2

a) @
| CL2

HINH 1.16 : béo vé c6 huwdng chong cham dat cudn day stator thanh gép dién dp mfd
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Role so sanh twong quan gitra dong dién lam vi¢c Iy va dong dién ham Iy theo quan

hé:
Al = IH - ILV (1-48)
Trong do:
Iy=1Iy+ IID (1-49a)
Iv=Iy-1'p (1-49b)

Vi Iy la dong dién 14y tir nguon dién 4 ap Uop; It D lay tr bo loc dong thur tw khong

Tir @6 thi vécto hinh 1.16b ta c6 thé thay rang, didu kién lam viéc ctua bao v¢ duoc
xac dinh theo dau cua Al, bao vé s¢€ tac dong cat MC khi Al > 0, nghla la Iy >Iy diéu na
duoc thoa man néu cham dat xay ra trong yung bao vé. Duong K-L trén do thi vécto hlnﬁ
1.16b 1a ranh gi6i giira mién tac dong va mién ham cia bao vé.

Néu chuyén mach khod K (hjnh 1. 16a) dau vao dién ap Up qua dién tr¢ R, thay cho
tu dién C; thi so'dd co thé sir dung dé bao vé cho cac may phat c6 trung tinh nbi dat qua dién
tré 16n. Khi 4 ay thanh phan tac dung cua dong dién tac dung s& duoc so sgnh voi thanh phan
phan khang clia dong dién khi trung diém cudn day may phat khong noi dat.

Neéu thanh phan tac dung va thanh phan phan khang ciig dong dién cham dat gan
bang nhau, nguoi ta str dung so dd c6 tén goi 1a so d6 45° khi 4y khoa K s& chuyén sang
mach R,, Cz véi thong s0 duoc Iwa chon thich hop

Mot phuong an khac dé thug hién bao vé chong cham dat cudn day, stator mdy phat
cd trung tinh khong nbi dat hodc noi dat qua dién trd 16n lam viéc truc tiép v6i thanh gop
dién ap may phat trinh bay trén h1nh 1.17.

Trong phuong an nay nguoi ta s dung, thiét bi tao thém tai thir tw khong. Tai nay
duoc dua vao lam viéc khi phat hién c6 cham dat va lam tang thanh phan tac dung ctia dong
dién sy c6 1én khoang 10A, tao diéu kién thuan loi cho viéc xac dinh hudng dong dién. Thiét
bi tao, thém tai bao gom BION dau vao trung tinh ctia ma - phat, tai R cua BI nay duoc dong
mo bang tlep dlem cua role dién ap RU,. Khi c¢6 cham dat, dién ap Uy xuét hién, RU, dong
ttc thoi tiép diém cua minh va duy tri mot khoang thoi gian t, du cho so d6 lam viée chic
chan.

Ti s6 bién dbi cua BIG trong mach thiét bi tao thém tai dwoc chon sao cho thanh
phan tac dung cua dong dién dua vao bd so sanh pha o dit dé xac dinh ding hudng su cb.
Hinh 1.17b,c trinh bay so do nguyén 1y va do thi vécto dé xac dinh hudng su ¢d khi cham
dat xay ra bén trong (hinh 1.17b) va bén ngoai (hinh 1.17¢) cudn day stator may phat.

Khi cham dat ngoai vung bao vé, dong dién tong Iy dua vao b so sanh pha:

Iy =1x- IVp (1-50)
Trong do:

- é dong dién dugc tao nén bai thiét bi tao thém tai.

- b dong dién cham dat chay qua bao Vé.

Trong truong hop nay goc pha a gitra dién ap thu tu khong Uy va dong dién tong Is
vuot qua tri so goc Jam vige gioi han nén sé khong co tin hiéu cat .

Khi cham dat tron% cudn day stator MFD ta co:

Iy =I5+ I

va goc pha o gitra dlen ap thu tu khong U, va dong dién tong Iy ndm trong mién tac

dong cua bao vé. Role tac dong cat vdi thoi gian t;.
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Thit bi bao vé
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| > | tao thém
| Blon % R | tai o}
L [ —————— J ” I
L Mién tac dong
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0 b Uo
Mién him
K1
— L=14-1" ‘
BIG Mién tac dong

Hinh 1.17 : So do bao vé chong cham dat cuon day stator MF'P co thiét bi tao thém
tdi (a) do thi vecto khi co cham dat ngoai (b) va trong (c) vung bao vé.

So,d6 ¢ hinh 1.17¢6 thé bao vé dugc 90% cudn day. Khi cham dat trong‘vfmg 10%
con lai (gan trung diém) bao vé khong du do nhay. Tuy phién, do dién ap ¢ phan nay cua
cudn day khong lon (khong vugt qua 10% p) nén xac xuat xay ra hong hoc ve dién (chang
han do cach dlen bi danh thung) rat thip nén & cac may phat cong suaf bé ngudi ta thuong
khong doi hoi bao vé toan bd cudn day.

Dbi voi cac MFD ndi bd vi MBA, thong thudng cudn ddy MBA phia may phat dau
tam giac nén cham dat ¢ phia ¢ao ap dong thi tu khong khong anh hudong dén MED.

Véi cac diém cham dat xay ra [trong mang cap dién gp may phat co thé phat hién
bang sy xuét hién Uy ¢ dau cyc tam gidc ho ciia BU dat ¢ dau cuc MFD, hodc dau ra clia
MBA dau voi trung diém cuia MFD.

Véi cag MFD cong suat 16n, nguoi ta yéu cau phai, bao vé 100% cudn day stator
chong cham dat dé ngin ngira kha nang cham dat ¢ ving gan trung diém ciia cudn day do
cac nguyen nhan co hoc .

% y nay dé bao vé 100% cudn day stator chong cham dat, nguoi ta thuong dung hai
phuong phép sau day:

- Theo ddi su bién thién ciia hai bac ba ciia song dién ap & trung diém va dau cuc
MFD.

- Dua thém mét dién ap ham tan s6 thap vao trung diém ctia cudn day MFD.

* Phuong theo doi su bién thién cua song hai bac ba (xem muyc I11.3.1) c¢6 mot sO

nhuoc diém:

- Khi cham dét & ving gan gitra cudn day, bao vé co thé khong 1am viéc vi thanh
phan song hai bac ba trong dién a qua be.

- Dién ap Uy, dat vao role s& suy giam khi dién tro chd sy ¢ 16n.

- So d6 khong phat hién dugc cham dat khi MFD khong lam viéc. Trong mot sd
MEFD, thanh hai bac ba khong du 16n dé bao vé c6 thé phat hién dugc.
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Dé khic phuc, nhing nhuge diém nay nguoi ta dung phuong phap dua thém mot
dién ap ham tan s6 thdp vao mach trung tinh ciia MF b.

* Phuyong phap dua thém mot dién ap ham tan sb thap vao trung diém ciia cudn day
MEFD (hinh 1.18): ‘ - \ ME

- Dong dién I tir ngudn 20Hz sau 7 MBA
khi qua bd loc 1LF dugc phan thanh hai
thanh phan Ip chay qua BUj ndi véi trung
tinh MFD va I chay qua di¢n tré dat Rg.
Thanh phan Ip théng qua bién dong trung
gian BIG va bd loc tan s6 2LF duoc nin
thanh dong di¢én lam viéc.

- I;v dua vao role dé so sanh voi
dong dién ham Iy cling do ngudén 20Hz tao
nén thong qua dién tré dat R, , dong di¢n
ham c6 tri sb khong ddi. O ché do lam |
viéc binh thuong (Rp = ) dong dién Ip A Rey”
duoc ;(élc dinh theo dién dung’ cla cudn SLF
day doi véi dat Cp nén co6 tri sO bé do do [~]

ILy < Iy varole sé khong tac dong. i
Lam viec E{E_.<Y am
Cat
Iy Ic=In

Hinh 1.18: So do bao vé 100% cuon day stator
chong cham dat co dwa thém dién ap ham 20Hz
vao trung diéem MFD

- Khi ¢6 cham dat, dong Ip duogc xac dinh chu yéu theo di¢n tr¢ cham dat Rp ,
I v>Iy role sé tac dong ct may phat.

- Cac b loc tan s6 1LF, 2LF dam bao cho so d6 chi 1am viéc v6i thanh phan 20Hz,
kl%oal ra bd loc ILF bao vé cho may phat 20Hz khéi bi qua tai béi dong dién cong nghlep

i c6 cham dat xay ra & dau cyc MED.

Mot phuong an khac dé thue hién bao vé 100% cudn day stator chéng cham dit 1a
dung nguon phy 12,5Hz (véi tan s6 cong nghiép 13 60Hz ngudi ta dung 15Hz) c6 tin hiéu
?}111’0% rlnellgh())a dé dua vao mach so cip thong qua BU, d4u vao mach trung tinh cia MFD

in a

Trong ché d6 l1am viéc binh thuong, dong dién Ip’ chay qua diém trung tinh MFD
duoc xac dinh theo tri s6 dién dung dang tr1 cuig MFD 14 Cp (hinh 1.19b).

Khi xay ra cham dét, dién tré' cham dat Rp duoc _ghép song song voi Cp lam tang
dong dién dén tri sO Ip” > Iy’ (hmh 1.19¢). Role dau ra s& phan ung theo su ting dong dién
va theo tin hiéu phan hoi da duoc ma3 hoa.

Trén hinh 1.20 trinh bay viéc ma hoa tin hiéu bang cach thay doi thoi gian phat tin
hi¢u va thoi gian ding .Trong cac khoang thoi gian nay nlgneu phép do dugc tien hanh: M;,
M; va M3 cho khoang thoq gian truyén tin hiéu va Py, P>..P¢ cho khoang thoi gian dung.
Phuong phap nay cho phép loai trir dugc anh huéng cua nhiéu do dong dién phia so cap va
phép dg dugc tien hanh riéng ‘cho ting nira chu ky duong va 4m s& tranh dugc anh hudng
ctia nhidu c6 tan s6 boi cua 12,5Hz.
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b)

Rp

Co

—
Ro]

Iy 12,5Hz

—o—+

BU, g 12,55Hz§ 1R [T ]

Hinh 1.19 : So do nguyén ly (a) cua bao vé 100% cuon day stato MFD chéng cham
dat dung bién phap bom tin hiéu 12,5Hz dwoc ma hod va so do xdc dinh dong dién
cham dat 1; khi lam viéc binh thuong (b) va khi cham dat (c).

Cac so dd bao vé 100% cudn day stator chéng cham dét,thu(‘mg duoc str dung két
hop véi so d6 bao vé 90% dé tang do tin cay cho h¢ thong cham dat.

A
Tin hicu da B ¢
ma hod [ | ] t
IM 1 1 : :
/N N\ V\Vi = /\V _
N >
ky (+) M, M; P, Pspsi
1/2 chu >
ky(-) M, P, Py Ps :
S?zcglﬁky 1 1 2 1 3 1 4 1 5 1 6 1 7 1 1 2 1 3 1 E
O HZ ms 0 &0 160 240 320 400 480 560 80 160

Hinh 1.20: Biéu dé bom tin hiéu 12,5Hz dwoc md hoa dé thuc hién bao vé 100%
cuon ddy stator chong cham dat. A- chu ky hoay dong,; B- thoi gian phat tin hiéu,
C- thoi gian dung; Thoi gian do,; E- thoi gian kiém tra tin hiéu phan hoi
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IV. Bio vé chong cham d4at mach kich tir cia MFD (64)

bo6i vé1 MFD, do ngudn kich tir 1a nguén mdt chiéu nén khi cham dat mét diém
mach kich tir cac thong so6 lam viéc cua mdy phat hau nhu thay doi khong dang ké. Khi
cham dat diém thtr hai mach kich tir, mét phan cudn day kich tir s€ bi nQi tat, dong di€n qua
cho cach dién bi danh thung c6 thé rat 16n s€ lam héng cudn day va phan than rotor. Ngoai
ra dong dién trong cudn rotor tdng cao c6 thé lam mach tir bi bao hoa, tir trudng trong may
phat bi m¢o lam cho may phat bi rung, ...gdy hu hong nghiém trong may phat.

Doi voi MFD cong suat bé va trung binh (mdy phat nhiét dién), thuong nguoi ta dat
bao v¢ bao tin hi¢n khi c6 mot diem cham dat trong mach kich tir va tdc dong cat may phat
khi xay ra cham dat diém thir hai. .

boi voi MFD cong suat 16m (may phat thuy dién), hau qua cua viéc cham dat diém
thtr hai trong mach kich tu c6 thé rat ngllw)iém trong, vi vay khi cham dat mot diém trong
cugn day rotor bao v¢ phai tac dong cat may phat ra khoi h¢ thong.

IV.1 Bio vé chong cham dat mét diém mach Kich tir:

C6 ba phuong phap duoc str dung dé phat hién chdng cham dat mot diém mach kich
tur

* Phuong phap phan thé. ‘
* Phuong phéap dung ngudn phu AC.

* Phuong phap dung ngudn phu DC. (1:(‘1100}? MFyq
IV.1.1 Phwong phap phan thé: tur R["
(hinh1.21)

Trong so d6 bao v¢ chong cham dat cudn
day rotor, nguoi ta dung, dlen tr0 mac song song
vé1 cudn day kich tur, diém gitra cua dién trg no1 . ,
qug role dién ép, khj c6 mdt diém cham dat sé HINH 1.21 : Bdo vé cham ddt rotor
xuat hién mot dién thé & role dién ap, dién thé nay bang phuwong phap vhan the
16n nhat khi ¢iém cham dat & dau cudn day. Dé
tranh vung chét khi diém cham dat & .gan trung
tinh cudn day kich tir, ngudi ta chuyén néac thay doi dién dau vao role tac dong.

IV.1.2. Phwong phap diung ngudn dién ap phu AC:

Bao tin Bao tin
hiéu hiéu
T +
| | |___: [
TN TN ’ TN TN '
T 1B 1] 1 5]
37RG 52N 37RG — 52N
35RI 36RT k- 35R]] 36RT]
——47C
——47C
H 34BG 34BG il
48CC|:| U~ ‘ Téi truc MFD 48CC
Toi trge MED CL T&i mach kich tir
T61 mach kich tie———
HINH 1,22: So dé bdo vé chong cham HINH, 1.23: So do bao vé chong cham dat

dat 1 diém cuon rotor dung nguon dién 1 diém cugn rotor dung nguon di¢n phy

phu AC
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So do bao vé dugc trinh bay ¢ hinh 1.22. Dién 4p ngudn phu xoay chi¢u thuong bang
dién &p cudn kich tur,

- 34BG: bién ap trung gian, 1ay dién tir thanh gop tu duing.

- 35 RI: role dong di¢n, d€ phat hlen su cO.

- 36RT: role thoi gian, tao thoi gian tré tranh truong hop bao vé tac dong nham khi
ngan mach thoang qua.

- 37RG: role trung gian.

- 52N: nut an giai tru ty git.

- 47CC: cau chi bao v¢.

- 48C: tu dién dung dé cach ly mach kich tir mot chidu v6i mach xoay chiéu.

Nguyén ly lam viéc ctia Ny d6 nhu sau:

- Binh thudng, phia thtr cip ciia bién ap trung gian 34RG hd mach do d6 khong co
dong qua role 35RI, bao v¢ khong tac dong.

- Khi xay ra cham dat mot diém mach kich tir, thir cAp cua bién ap trung gian khép
mach, c6 dong chay qua role 35RI lam cho bao vé tac dong di bao tin hicu.

So dd ¢ vu diém la khong c6 vung chét nghia la cham dat bat ky diém nao trong

mach kich tir bao vé déu co thé tag dong. Tuy nhién do dung ngudn xoay chiéu nén phai
chdng su xdm nhép dién ap xoay chiéu vao ngudn kich tir mot chiéu.

IV.1.3 . Phuong phap dung ngudn dién ap phu DC:

Phuong phép nay khac phuc dugc nhuoce diém cua phuong phap trén bang sqg do
hinh 1.23, nho bd chinh luu didt ma ta c6 thé cach 1i ngudén maot chiéu va nguon xoay chiéu.

Nguon dién phu mdt chiéu chg phép loai trir vung chét va thuc hién bap vé 100%
cudn day rotor chong cham dat. So d6 c6 nhugc diém la su li€n hé truc tiép vé dién gitra
thiét bi bao vé va dién ap kich tir Ug ¢6 tri s kha 16n doi véi cac MFD c6 cong suat 1on.

IV.2. Mét s6 so d0 bao vé chdng cham dat mét diém trong cac MFD
hién dai:

. Doi voi cac MFD ¢6 hé thong kich tir khong chdi than voi cae diot chinh luu lap
truc tiép trén than rotor cia mgy phat, dién dung cua hé thong kich tur doi véi dat s€ tang 1én
dang ké va hé thong bao vé chong cham dat cta cudn day rotor cling trd nén phue tap .

Céc so do bao vé chong cham dat mot diém trong cudn day rotor ciia cac MFD hién
dai thuong tac dong cit may phat (dé loai trir xay ra cham dat diém thir hai) va dua trén mot
trong nhu’ng nguyén |y sau:

- Po dién din trong mach kich tir (d6i voi dat) bang tin hiéu dién ap xoay chidu tin
s6 50Hz.

- Po dién tré cia mach kich tir (d6i voi dit) bang tin hiéu dién ap mot chiéu hoic
tin hiéu song chir nhat tan s6 thap. Nguyén 1y do dién dan ciia mach kich tr doi v6i dat cua
MEFD ¢6 hé thong kich tir khong chdi than trinh bay trén hinh 1.24.

1
R{)i l Cp N A 1

Cudn day rotor cua
may phat dién

May kich tur

Rotor ctia may kich tir

i RY

U~(50Hz) % g q] R 3

|
BUG |_

HINH 1.24: bdo vé chong cham dat cudn rotor MED ¢6 hé théng kich tur khong

choi than voi diot chinh luu lap truc tiép trén than rotor theo nguyén ly do dién
dan.
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% udn dién ap phu xqay chiéu tan so0 50Hz dugc dat vao mach trung tinh ctia cudn
day may kich thich xoay, chi¢u ba pha va than rotor cuia MFD thong qua cac vanh gop va
choi than Sy, S,. B loc tan s6 LF cﬁi cho tan so cong nghiép chay qua role do dién dan RY
dé loai trir anh hu:ong cua hai bac cao trong phép do.

bjién dan ma role RY do duoc chu yéu xac dinh theo dién tr¢ Rp va dién dung Cp
dbi véi dat ciia mach kich tir.

Trén hinh 1.25 trinh bay quy dao ciia nut vécto tong trd Z ma role do dugc cho hai
truong hop: Khi Rp = const, Cp = var va khi CD = const, Rp = var.

Role RY duoc chi,nh dinh véi hai mire tac don : mirc canh bao véi djc tinh khoi
dong 2 va muc tac dong cat may phat voi dac tinh khéi dong 1. Pic tinh 1 boc lay mét phan
clia gbc phan tur thtr hai va thu Il))a trén mat phang toa do dé dam bao cho bao vé tic dong
mot cach chic chin khi c6 cham dét truc tlep (Rp = 0).

So dd bag vé hinh 1.24 ¢o
mot sO nhuoc di€m la: su c6 mat
cua choi than S;, S, lam cho do
tin cay cua so do khong cao va trj
sO0 cua dién tro tiép xac co thé

anh hudng dén tri so do ¢ua role. Cr=0 R
Ngoai ra ban than hé thong kich Cp= >
thich mot chiéu ciling c6 thé anh Dd\

hu(mg dén sy lam viéc cua bao Cp= const

thich d6i voi dat Cp l6n, dién tro

T
|
|

vé khi dién dung ctia mach kich Rp /2! Rp=var
|

rd Rp 16n nhét c6 thé do duge 10 !

kQ. ., , D =
b¢ khac phuc nhugc diem Xp/

nay nguoi ta dung so d6 véi Roe Rp= const

nguon dién phu mot chiéu hoac b= % Iy Cp= Var

xoay chi€u vo1 tin s6 thap co

dang song hinh chit nhat. VX

Hinh 1.25: Dac tinh bién thién cua tong tro doi voi
dat cua mgach kich tir va ddc tiph tdac dong cua Role
do dién dan dé chong cham dat mach roto MFD dong
bo. 1- dac tinh cat; 2- dac tinh canh bao.

Trén hinh 1.26 trinh bay nguyén ly phat hién cham dat trong cudn day, rotor cua
MFD duoc kich thich tir nguon dién tu dung qua b chinh luu Thyristor dung ngudn tin hi¢u
song chir nhat co tan so 1Hz.

Cac dién tro phu R;, R, dugc chon c6 chi s6 kha 16n so voi dién tré Ry dé tao dién
ap Uy dit vao bo phan do Juong M.

Dong dién do ngudn dién phu U tao ra bang:

| = v (1-51)
Ria+Rpy +R
R;.R
Trong do: =172
Ri+R>
Luu y rang Ry << R va bo qua dién tro clia ban than cudn day rotor, ta cé:
UR
g (1-52)
R+RA
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e
) . . 3 . 4 Cp
a Nguon kich tur
e = .
Thanh g6 I
tu dﬁr%gp X £ £
R, ") Ukiphy
U(1Hz) I_I I_I Cudn ddy rotor MF — (1Hz)
J l_l L Cap 1 canh bao
N N N Un} []Ru
Cép 2 cit MF
JUL »
~ Hinh 1.26: So do nguyén Iy phat hién cham dat trong
Rp= 5KQ Ro=0 cuonday rotor MFD dung nguon dién ap phu 1Hz co
Cp=2uF c) P dang séng chit nhdt (a), va dang séng dat vao bé
phan do Uy vai cdc tri so dién tro khac nhau (b va c)
b)

~_ Dién dung dbi Vol dat cua mach kich tir Cp m;Eic song song vdi dién tré Rp s€ lam tyre
thoi tang tri s6 dong dién I va dién 4p Uy ¢ thoi diém dau cua moi nira chu ky cua nguon
dién ap U. ,
bién tr¢ Rp c6 tac dung lam suy giam tri sO cua I va Uy. Rp cang bé do suy giam
cang nhanh, trén hinh 1.26b va 1.26c trinh bay dang song Uy do duge cho hai tri s6 ciia Rp
khac nhau.

Bao v¢ dugc chinh dinh dé tac dong bao hiu khi dién tré 1o Rp tut dudi 80kQ
(murc 1) va tac dong cat may phat khi Rp < 5kQ (muc 2).

IV.3. Bao vé chong cham dat diém thir hai mach kich tur:

Bao tin
hiéu
+ a
16 1T /)
b) /\ = 5N | 4Rth
| ORT 3RG T
rl 12 IRI
A~ 10CN
m RI -~ -
| H 9CN Cat 1IMC
Téi truc MF _|_6N ) T&i truc may phat
2 _/ =
I3 T4

Té1 mach kich tur

Hinh 1.27: So do bao vé chong cham dat thw hai mach kich ti
a) So do nguyén ly b) So do bao vé
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Béo v¢ chong cham dat diém thir hai mach kich tu (hinh 1.27) dugc dua vao lam vi¢e
sau khi co tin hi¢u bdo cham dat mdt diém mach kich tir. Thuong bao vé dugc dat trén mat
bang di dong va dugc dung chung cho nhiéu t6 may ctia nha mdy. Bdo v¢ lam viéc dua trén
nguyén tac cau bon nhanh: Khi cham dat mdt diém mach kich tir, nguoi ta diéu chinh cho
ri_

5= r3 , do d6 khong c6 dong qua

cau can bang nho dong hd V. Khi cau can bang ta co:

IRI, bao v¢ khong tac dong.
Khi cham dat diém thir hai mach kich tir s€ lam cho cdu mét can bang, c6 dong qua
IRI va 2RT c6 dién, sau mot thoi gian 3RG c6 dién di bao tin hiéu thong qua 4Rth, cat may
cat dong thoi ndi tat cudn dy cua IRI dé tranh bi hu hong va tu giit cho 3RG th6ng qua
mach tu gitr.
‘Cac phan tir trong so do
- 3RG: role trung gian, bao gom cac tlep diém:
1) Tiép diém a: dwa tin hi¢u di cat may phat
L) Tiep diém b: dé bdo vé lehong bi chay (noz tdt RI).
LI Tiép diém c: tiép diém tw gii.
- Bly: lay thanh phan xogy chiéu cua nhidu dé ting cuong tic dong ham cho RI.
4 - 9CN: cau noi, dung dé khoa bao v¢ khi stra chira hoac khong mudn bao vé tac
ong.
s - 6N: nut an, két hop v6i dong hd V dé diéu chinh cho céu can bang khi xay ra
cham dat diém tha nhat mach ich tur.
- 5N: nut an, dé giai tu giit sau khi bao vé da tac dong di cit may cit.
-, 5CC: Cuén can nham %an ché thanh phan nhiéu xoay chiéu, tranh lam cho RI tac
dong nham.
- 10CN: khoa bao vé khong cho cat may cit.

V. Bio vé chong qua dién ap (59)

bién 4p ¢ dau cuc may
phat c6 thé tang cao qua muc

cho phép khi ¢o truc tric tron .
hé tﬁ()ng tw dong diéu chin —_, CatMC
kich tir hoac khi may phat bi MC 97 |, Chtkich tir
mat tai dot ngdt.

Khi mat tai dot ngot, BU

dién &p ¢ dau cyc cac may phat

thuy ién co thé dat dén 200% ‘@i
tri so danh_dinh 1a do hé¢ thong
ty dong diéu chinh toc d6 qua
cla turbine nuéc co quin ti 50!
16n va kha ndng vuot toc cua
rotor may phat cao hon nhiéu so

v6i may phat turbine hoi. ME @ 7 Pén hé théng didu

®hinh U(giam kich tir)

Hinh 1.28: Bao vé chong qua dién ap hai cap dat o MF'P

O cac may phat nhiét dién (turbine hoi hoic turbine khi) cac bo diéu tdc 1am viée véi
téc d6 cao, co quan tinh bé hon nén c6 thé khéng ché mirc vuot téc thip hon, ngoai ra cac
turbine khi hodc hoi con duoc trang bi cic van STOP déng ngudn ning luong dua vao
turbine trong vong vai msec khi mirc vuot toc cao hon mirc chinh dinh.

Mit khac, cac may phat thuy dién ndm xa trung tim phu tai va binh thuong phai 1am
viée véi cac muc dién ap dau cuc cao hon dién ap danh dinh dé bu lai dién ap giang trén hé
thdng truyén tai, khi mat tai dot ngdt mirc dién ap | lai cang tang cao.

Qua dlen ap O dau cuc may phat co thé gay tac hai cho cach dién cua cudn day, cac
thiét bi ddu noi ¢ dau cuc may phat, con d6i voi cac may phat lam viéc hop bd vo1 MBA s&

lam bao hoa mach tir cia MBA ‘tang 4p, kéo theo nhi€u tac dung xau.
Bao vé chong qua dién ap & dau cyc may phat thuong gom hai cip hinh 1.28.
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* Cap 1 (59") voi dién ap khoi dong: Ukpso' = 1,1Upam (dién ap dinh mirc MFD).
Cép 1 1am viéc c6 thoi gian va tac dong 1én hé thong tu dong diéu chinh kich tir dé giam
kich tr cua may phat.

* Cép 2 (59H) v6i dién ap khoi dong: Ukpse' = (1,3+1,5)Upam. Cap 2 1am viée tic
thoi, tac dong cat MC & dau cuc may phat va ty dong diét tir truong ciia may phat.

VI. Bao vé€ chong ngian mach ngoai va qua tai

Muc dich dat bao v¢:

- 'Chén ngan mach trén cac phan tr ké (thanh gép may phat, may bién ap,...) néu
bao v€ cuia cac phén tr nay khong lam yiéc.

- Chon qua tai do h¢ thong cat giam mot s6 ngudn cung cp.

- . Lam du trir cho BVSLD mgy phat dién.

Pé thyc hién bao vé chong ngan mach ngoai va qua tai ta c6 thé sir dung cac phuong
thirc bao vé sau:

VI.1. Bio v¢€ qua dong dién:

Véi cac may phat bé va trung

binh, nguoi ta thuong su dung

bio vé qua dong di¢n c6 khoa MC

dién ap thap (hinh 1.29). Bao vé

thuong ¢ 2 cap thoi gian: MBA
Cép 1 (2) tic dong cit

MC ¢ dau cyc may phat (néu nodi

v6i thanh gép dién ap may phat) BU i
hodac MC cua b MF-MBA. Cap I a
1 duoc phdi hop véi thoi gian tac QDA > 2 MmcC
dong cua bao vé du phong cua L
duong day va MBA. F @ &
BI 50 —l L N =< Dung
l I > may phat

Hinh 1.29: Bdo vé qud dong dién cé khod dién dp thdp

Cap 2 (2H) tac dong dung may phat nc¢u sau khi cat MC dau cyc may phat (c6 thanh
gop dién ap may phat) hoac dau hop bo (MF-MBA) ma dong su ¢ van ton tai (tirc 1a su c6
Xy ra bén trong hop b9, hodc may phat).

Khoa dién ap thap cho phép phan biét ngin mach véi qua tai va chq phép bao vé lam
viéc chic chan khi may phat duoc kich tir bang chinh luu lay dién tir dau cuc may phat
Trong trudng hop niy dong ngan mach s& suy giam nhanh chong khi xay ra ngian mach tai
dau cuc may phat. Trong mot s6 so do ngudi fa con ding bién phap dam bao chq bao vé tac
dong chac chgn la chi lay tin hiéu dién ap thap sau khi role dong dién da tr¢ v€ do su suy
giam dong ngan mach.

Y ?ong dién khoi dong cia role qua dong 50 (khi bao vé qua dong co khoa dién ap
thap 27

K

[ aeg =—2|
KAS0 =
K v ;
VO1 [lymax 1a dong dién lam viéc 16n nhat qua cudn thu cap cua BI.

(1-53)

Iv max
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VI.2. Bio vé chdng ngin mach ngoai va qua tai MFD:

Qua tai gdy phat nong cudn day stator c¢ thé do nhi€u nguyén nhan nhu may phat
dién van hanh véi he so cong suat thap, thanh phan cong suat phan khang vugt qua muc cho
phép, c6 hu hong trong h¢ thong lam mat hoac hé thong di¢u chinh dién 4p lam cho may
phat bi qua kich thich. Cudn day rotor climg c6 the bi qua tai ngan han trong qua trinh diéu
chinh di¢n 4p khi may phat day tai cong suat tac dung.

Thoi gian chiy dung qua tai cia cac cuon day may phat c6 gidi han va phu thugc vao
muc d§ qud tai, két cau cia may phat, h¢ thong lam mat va cong suat cua may phat. Thuong
cac nha ché tao cho san quan h¢ gitra mirc qua tai (I = I/Igy) voi thoi gian qua tai cho phép
cua tung loai may phat dién.

cat  Cat
e, M€
IMC | | Bio tin hiéu Bdo tin /‘\j
new +
Y NatiNisla
T8 T8 15
T8RT TORT 20RT
I I I
MFC + /\ + /\ +q +
Y il il 1T Tr
24RI 25RI 26RI 27R1
I —
BI EJ 32L12
X

Hinh 1.30: So do bao vé chong qua tai va ngan mach ngoai

C6 nhi€u nguyén ly khac nhau c6 thé duogc ap dung dé thuc hién bao vé chong qua
tai cho cudn day cua may phat dién: theo so do truc ti€p cua nhi¢t do cudn day, nhiét do cua
chat lam mat hodc gian ti€p qua tri s6 dong dién chay qua cudn day. )

. beé bao vé chong ngan mach ngoai va qué tai cho may phat nguoi ta c6 thé st dung
so do hinh 1.30, thyc chat day ciling 1a mgt bao vé qua dong.
Trong do: L ) )
- 24RI, 18RT; 25RI, 20RT: dé chong qua tai va ngan mach doi xgng.

- 26RI, 19RT; 27RI, 20RT: chong qu4 tai va ngan mach khong doi xing.

- 32LI5: bd loc dong thtr tu nghich (dé nang cao dd nhay cho bao vé, t%lu(‘)’ng dung
cho cac may phat c6 cong suat 16n).

VIL.3.Tinh chon cac thong so ciia role:
V1.3.1. Bao vé chdng qua tai ddi xirng 24RI, 18RT:
Dong dién khdi dong cua 24RI1:

K 4.1 5
Ay = — 220 (1-54)
KN
Thoi gian tdc dong cia 18RT:
tisrr = (7+ 9) sec (1-55)

VI.3.2. Bao vé chéng ngin mach ddi xing 25RI, 20RT:

K i.Kmm:l 5
IKA4R| — at"*mm-amk (1-56)
KN
£20RT = Tinax céc phin tir 1an can T AL (1-57)
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V1.3.3. Bao vé chdng qua tai khong ddi xirng 26RI, 19RT:

Dong dién khodi dong cho role 26RI dugc chon theo hai diéu kién:
| Diéu kién 1: Ixposrr phai I6m hon dong thir tw nghich ldu dai cho phép Iy.y:
lkAzer! = Kat:locp (1-58)
- D01 vOi may phat dién turbine nudc: I, = 5%.Iamr
- D01 vO1 may phat dlen turbine hot: Ire, = 10%. Ide

L) Piéu kién 2: Role phal tro vé sau khi da cat ngan mach ngoai.
Ttr hai diéu kién trén va theo kinh nghiém nguoi ta chon:

[ 5
I A 2er) = 01.-21F (1-59)
n
Thoi gian tdc dong cta 19RT thuong dugc chon:

t19RT = (7 - 9) SeC (1—60)
VI.3.4. Bao vé chéng ngin mach khong ddi xirng 27RI, 20RT:

Dong khai dong caa 27RI chon theo cac diéu kién sau:
L) Piéu kién 1: Bdo vé khong duoc tac dong khi dirt mot pha trong hé thong noi véi
nha may.
L) Piéu kién 2: Bdo vé phdi phoi hop dé nhay véi cdc bao vé lan can.
Trén thuc té tinh toan dong thtr tu nghich kha phire tap, theo kinh nghiém nguoi ta
chon:

[ A
lAzeri = (0.5+0,6)—21F (1-61)
n
tur gid tri dong khoi dong tinh dugce ta co thé chon duoc role thich hop.
Thoi gian tdc dong cua role 20RT phai phoi hop véi cac bao vé 1an can:

t20RT = tmax céc phén tir 1an cén + At (1'62)

VI.3.5. Kiém tra d§ nhay ciia bao vé:

b0 nhay K, cua bao v€ dugc tinh theo cong thirc sau:

Kn — Ilen (1-63)
lkAB
Tuy vao nhiém vu cia bao vé ma gia tri d§ nhay ctia bao v¢é phai dat yéu cau. Khi
lam bao v¢ chinh K;, > 1,5 va khi doéng vai tro lam bao v¢ du trir K, > 1,2.

VI1.4. Bio vé dong thwr tw nghich: (hinh 1.31)

Dong dién thir tu nghich ¢ thé xuét hién trong cudn day stator may phat khi xay ra
dut day (hodc hd mach mot pha), khi phuy tai khong ddi ximg hodc ngin mach khong ddi

xung trong hé¢ thong

Qua tai khong ddi Xung nguy hiém hon qua tai dbi xung rat nhiéu vi n6 tao nén tir
thong thr tu nghich ¢, g) bién thién vdi van toc 2wm gap hai lan tdc do cua rotor, lam cam tng
trén than rotor dong dién 16n ddt ndng rotor va may phat.

Dong thur tu nghich I, cang 16n thi
thoi gian cho phép ton tai cang bé,
vi vy bao vé chdng dong dién thur
tu nghich c6 thoi gian tac dong t
phu thudc ti 1¢ nghich véi dong I,:
Ki

t= 2 (1-64)
IémF
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Canh bao Cit MC

ME (Y o

30 2

[—- | |
| LI, (- 51 L 51
2BI g

HINH 1.31: Bdo vé dong dién TTN cho mdy

phat
I*z I*z
0,61 L s
0,51 L |
0,41 0,4 o2
0,31 0,31 i
0,24 101 I
0,11 0,1 @
10 10 0 t(sec) 0 2 & & & 10t(seo)
a) b)

HINH 1.32: PaC TINH THoI GIAN PHu THUGSC (4) VA P6C LaP CO HAI

Trong do:
|

2¢cp

K, Ky lahésdtile, K, =0 |

amF
voi: . o .

- o la hang s6 doi voi ting loai role cu thé.

- I dong thir tu nghich cho phép van hanh lau dai, n6 phu thuc vao chung loai
may phat, cong suat va hé thong lam mat ciia cuon day rotor.

- Igmr: dong dién dinh mirc cua may phat.

I,
| .
Béo vé ¢ thé co dic tinh thoi gian phu thude 1 18 nghich theo quan hé t = f(I) (hinh
1,32a) hodc dac tinh thoi gian doc 1ap 2 cap (hinh 1.32b): cap 1 canh bdo va cap 2 di cat may
cat.

- T'5: dong tht tu nghich tuong dbi, ', =
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VII. BAO VE CHONG MAT KICH TU

Trong qua trinh yvan hanh may phat di¢n c6 thé xay ra mat kich tir do hu hdng tron
mach kich thich (do ngan mach hodc hd mach), hu hdng trong hé thong tu dong dieéu_chin
di¢n 4&p, thao tac sai cua nhan vién van hanh... Khi may phat bi mat kich tir thuong dan dén
mat dong by & stator va rotor. Néu hé mach kich thich c6 thé gay qua dién &p trén cudn rotor
nguy hi€ém cho cach dién cudn day. .

O ché d6 van hanh binh t]>1,u’(‘7ng, may phat dién dong bd lam viéc vai stc dién dong
E cao hon dién ap dau cuc may phat Ur (che d§ qua kich thich, dua cong suat phan khang Q
vao hé thong, Q > 0). Khi may phat l[am viéc ¢ ché d¢ thi€u kich thich hodc mat kich thich,
stc dién dong E thap hon di¢én ap Ur, may phat nhén cong sudt phan khang tir hé thong (Q <
0) (hinh 1.33a,c). Nhu vay khi mat kich tu, tong tré do dugc dau cuc may phat s€ thay doi tir
Z, (tong trd phu tai nhin tir phia may phat) nam ¢ goc phan tu thir nhat trén mat phang tong
tr¢ phtic sang Zr (tong trd cua may, phat nhin tir dau cuc cia nod trong ché do Q < 0) nam ¢
gdc phan tu thtr tu trén mat phang tong trd phuc (hinh 1.33b).

an +ix ey

7 Mién qua kich thich
pt

E
(E>0,Q>0) E13,| Hé théng
R )

0

(IV)—I;/Iién thiéu kich thich a)
(E<0,Q<0)

+Q

Gioi han phat nong
cudn rotor

c) Gidi han phat nong
, cudn stator
ién lam viéc

inh thuong P (MW)

Hinh 1.33: Mat kich tir MFD
a) thay doi hyong cong suat Q.
b) thay doi tong trg do dwoc o cuc may phat.
¢) gioi han thay doi cua cong sudt may phat. | Gigi han phat nong
- Q| mép 1di thép stator

. Khi xdy ra, mat kich tur, dién khang ctia may phat s€ thay doi tur tri sO Xq4 (dién khang
dong bo) dén tri s6 X 4 (dién khang qua d9) va co6 tinh chat dung khang. Vi vay d¢ phat hién
mat kich tor & mdy phat dién, ching ta c6 thé st dung mot role dién khang cuc ti€u cd X 4 <
Xia < X4 V61 déc tinh vong tron c6 tm nam trén truc -jX cua mat phang tong trg phuc. Pac
tinh khoi dong cua role dien khang cuc tiéu hinh 1.33b c6 thé nhan dugc tir so do nguyén ly
hinh 1.34a. Tin hiéu dau vao cua role la dién ap day Uy, lay ¢ dau cuc may phat va dong
dién pha Iy, I; lay & cac pha tuong Gmg. Dién ap so cap Ugc dugce dua qua bién ap trung gian
BUG sao cho di¢n thir cap c6 thé lay ra cac dai lugng a.Ugc va b.Upc (V61 b > a) twong ung
v6i cac diém A va B trén dac tinh dién khang khéi dong ¢ hinh 1.33b. |

Khi mat kich tir, dong dién 0ch'c_ly vao may phat mang tinh chat dung va vugt trude
dién ap pha tuong tmg mot goc 90°. Hi¢u dong dién cac pha B va C thong qua bié% dong
cam kll*:l)aing BIG tao nén dién ap phia thtr cap Up vuot trugc dong dién Igc mot goc 90°. Nhu
vay goc léch pha gifra hai vécto gién ap,Up va Upc 1a 180 (hinh 1.34).

Dién ap dua vao cac b bién doi dang song (hinh sin sang hinh chir nhat) S; va S,
tuong ung bang:

U; =aUsc—Up (1-65)
Uz =b.Ugc—Up (1-66)
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Goc 1éch pha o gitra Ui va Uy sé deO'c kiém tra. O ché do binh thuong o = 0°, role
khong lam viée. Khi bj mét kich tir o = 180°, role s& tac, dong. Goc khoi dong duge chon
khoang 90°. Cac hé so a, b dugc chon (bang cach thay d6i dau phan ap cia BUG) sao cho
cac diém A va B trén hinh 1.34b thod man diéu kién:

b.UBc>UD >a.UBc (1-67)

A B C BUG

U

=
%
/
/l
S
|

|

| >
| 1]
S3 =- Sl.Sz

t
o i

Sa= JS;D% .
' bUsc U | -
Yo ———— 2C |<-—-> Tin hiéu cét
b) aUgc c) O foo— ¢

Y

HINH 1.34: So' d6 bdo vé chong mdt kich tir mdy phat dién ding role dién khing
cuc tieu a) so do nguyén ly; b) do thi vécto, c) dang song cua cac dai luong

Khi mét kich thich, géc pha dong dién thay dbi, goc 1éch pha a duoc kiém tra thong
qua dd dai cua tin hiéu S; = - S1.S,. Néu o > oq (hinh 1.34¢) bdo vé sé& tdc dong di cat may
phat trong khoang thoi gian tur (1 + 2) sec.

VIIL. BAO VE CHONG MAT PONG BQ

Béao v¢ chong mat dong bo doi khi con co tén goi 1a bao v¢ chgng truot cuc tur. Khi
may phat dién dong bo bi mat kich tir, rotor may phat c6 thé bi mat dong bd véi tur truong
quay. Viéc mat dong bd cling co6 thé xay ra khi co dao dong cong suat trong hé thong dién do
su cO kéo dai hoac do cat mot s6 duong day trong h¢ thong. Hau qua cua viéc mat dong bo
gay nén su dao dong cong suat trong h¢ thong cé thé lam mat 6n dinh kéo theo su tan ra h¢
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thong djén, ngoai ra ng, con tao ra cac ung suat co nguy hjém trén mot sé phan tu cia may
phat. Pé phat hién sy ¢6 nay co thé sir dung nguyén ly do tong tré ddu cuc may phat.

Trén hinh 1.35 trinh bay dig tinh bién thién ciia mut vécto tong trg do duoc trén dau
cuc may phat trong qua trinh s ¢ va xay ra dao dong dién trong he thong O ché d6 van
hanh binh thuong, mut vécto tong tré' nam, & vi tri diém A. khi xdy ra ngan mach muat vecto
dich chuyén tir A dén B, sau khi bao vé cit ngan mach vécto tong tré nhay tir B sang C va
néu xay ra dao dong, mut vécto & chu ki dau tién sé dich chuyén theo_qui dao 2... Hanh vi
nay cua vécto tong tr¢ khi c6 dao dong dién co thé duge phat hién bang mét role voi dac
tinh khoi dong nhu trén hinh 1.36. Pac tinh khéi dong co dang hinh elip hodc thau kinh 1 va
dang dién khang 2 két hop v61 nhau theo nguyén ly “va”. Khi ¢6 dao (fong néu quy dao cua
mut vécto Z di vao mién khoi doong ¢ diém M va ra khoi mién khoi dong ¢ dlem N dudi
dic tuyén 2 (hinh 1.37) c6 nghig 13 tam dao dong (tAm dién) nam trong mién tong trd ciia bd
MF-MBA, bao vé sé& tac dong cat may phat ngay trong chu ki dao dong dau tién.

Dao dong dién XA
&\ B (ngin mach) C (cit ngin mach)
> (binh thuong)
Z R

HINH 1.35: Hanh trinh ciia vécto tong tré Z khi xdy ra su c6 va dao
dong

Néu tam dao dong nim & phia h¢ thong quy dao cua mut vécto Z s& nam cao hon dic
tuyén 2, khi ay bao vé sé tac dong cat sau mot so chu ki dinh truéc. Trén hinh 1.37 trinh bay
so do nguyén 1y clia bao vé chong truot cuc tir, bao vé gom bd phan do khoang cach voi dac
tuyén thau kinh1 két hop v6i bo phanhan ché theo dién ihang 2 de gi01 han mién tac dong tur
phia h¢  thong, bod phén dém chu ki dao dong 3 dé cat may phat khi so chu ki dat tri so dat
truge. O phia cao ap cua MBA tang ¢ dat thém bd phan dinh hudéng cong suat 4 thyc hién
chirc nang giong nhu bo phén 2 va lam nhiém vu du phong cho bo phan nay. Thay vi dac
tuyén tong tro ket hop 1 va2 trén hinh 1.36 nguoi ta c6 thé sir dung dac tuyén hinh chir nhat
nhu trén hinh 1.38 d€ phat hién dao dong di¢n.

2BU
y —( )—]
X 4
X|x, 2BI P
Cit .
/ 2 BA @ MC—
N R 1BU
- — QD
/
/| /1 F(>) LA U
) 1BI A HE HIC
“ Ll ==

HINH 1,36: Bdc tinh khoi dong

hinh thau kinh dé phdt hién dao HINH 1.37; So d6 nguyén Iy ciia
dong dién bao vé chong truot cuc tir (dao
dong dién)
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+HX
0,9Xg

HINH 1.38: Bdc tinh khoi dong
hinh chir nhdt dé phat hién dao

dong dién

rl |
2,54 2 (cudn day stgtor)
21
1,51
I ———Ittcugnday T
010 300 t (gec)

HINH 1.39: Quan hé giita mirc qud
tdi va thoi gian qua tai cho phep
cua cac cuon day mdy phat

IX. bao vé chong ludong cong suit nguoc

Cong suat s€ doi chiéu tir h¢ thong vao may phat néu viéc cung cap nang lugng cho
Turbine (dau, khi, hoi nudéc hodc dong nude...) bi gidn doan. Khi d6 may phat di¢n sé lam
viéc nhu mot dong co ti€u thu cong suat tir h¢ thong. Nguy hi€ém cua ché do nay doi voi céac
may phat nhiét dién 1a Turbine s€ lam viéc ¢ ché d0 may nén, nén lugng hoi thira trong
Turbine 1dm cho canh Turbine c6 thé phat nong qua mirc cho phép. P61 voi cac may phat
diezen ch¢ do nay c6 the lam nd may. , . .

bé bdo v¢ chong ché do cong suat nguoc, nguoi ta ki€ém tra hudng cong suat tac
dung cua may phat. Yéu cau role hudng cong suat
luong cong suat nguoc véi tri sO kha be (thuong chi bu dap lai ton that co cia may phat
trong ché do nay). Vi cac may phat dién Turbine hoi, cong suat khoi dong APyq bang:

APkd = (0,01 = 0703)Pdm
Vi cac may phat thuy dién va Turbine khi:
APkd = (0,03 -+ 0,0S)Pdm

bé dam bao do
nhay cua bdo v¢ cho céc
may phat cong suat 16n,
mach dong di¢én cua bao vé¢
thuong dugc dau vao 161 do
luong cia may bién dong
(thay cho 161 bao, v¢ thuong
dung cho cag thi€t bi khac).
Bido v¢ chong cong suat
nguoc thuong co6 hai cap
tac dong: cap 1 véi thoi
gian khoang (2 + 5) sec sau
khi van STOP khan cap lam
viéc va cap thu 2 véi thoi gian
cat may khoang vai chuc gidy
khong qua tiép diém cua van
STOP (hinh 1.40).

BU

ai c6,do nhay cao, dé phat hién dugc

(1-68)

(1-69)

92 ol

, Cit
Cép 1

l_l_l
L]LJ

Van STOP

HINH 1.40: So dé nguyén Iy ciia bao vé chong cong sudt
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X. Mot s6 so' d0 bio vé may phat dién dung role so

X.1.So' d6 bao vé may phat dién cong suat trung binh (< IMW):
Phwong an 1

So do sir dung céc bao v¢ sau:

51: bao vé qua dong co thoi gian.

5IN: bao vé qua dong chéng cham dét c6 thoi
46: bao vé dong thur tu nghich.
49: role nhiét do.
EETE IBao v¢ qua dong c6 thoi gian.
5IN: bao vé qua dong chéng cham dét c6 thoi

gian.
Phll’O’ll an 2: hinh 1.42
51
i sn [ 46 H 49
gian.
- 46: b'£170 v¢ dong thir tw nghjch.
otor. - 64: bao v€ chong cham dat’cuon day T Hinh 141
- 32:role dinh hudéng cong suat. =
- 40: role phat hién mat kich tor may 52 I::l
phat dién.
X..2.80' dd bio vé may phit dién QY
cong suit 16m (> 1IMW): (hinh 1.43) @ %_'I' 6_4-:
So db st dung céc bao v¢ sau: L-J
- 51: bao v¢ qua dong co thoi gian.
- 51IN: bao vé qua dong chong cham dat —
c6 thoi gian. = 51 | 32 | 46 | 40
- 46: bao v¢ dong thur ty nghich. L1
- 32:role dinh hudng cong suat.
- 40: role phat hi¢én mat kich tor may a 51N
phat dién. (O

va cham dat.

49: role nhiét do.
87,87N: role so léch chdng cham pha

=1

27: role dién ap thap

59: role qua dién ap.

81: role tan so.

64F: chéng cham dat cudn day rotor.

X.3. So' @0 bao vé bd MFP-MBA:
Phwong an 1: hinh 1.44

Hinh 1.42

87U: bao v¢ so léch doc chung cho méy phat va MBA tang 4p va MBA tu dung.
87T: bao vé so 1éch doc MBA tang 4p va MBA tu dung.

51: bao v€ qua dong c6 chinh dinh thoi gian.

5IN: bao v¢ qua dong chong cham dat co thoi gian.

63: role ap suat dung cho MBA.
71: role hoi dung cho MBA.

64R, 64R2: bao vé chong cham dét 1 diém va 2 diém mach kich tu.

5 1N 59N: bao vé chong cham dét cudn déy rotor.

87G: bao vé so léch chong cham pha trong may phat.

49S: bao vé€ qua nhiét cudn day stator.

59: role qué dién ap.

81N: role tan so. . .

24: role qua tu. 78: role kiém tra dong bo.
40: role phat hi¢n mat kich tor may phat dién.
21: role khoang cach

32: role dinh huéng cong suit..
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Phwong an 2: hinh 1.45

(: 27 27
N O | Lp
L_J
qa 5113214461440 |49
)}
)
qa- 51N
:
E Hinh 1.43

]
(=8|

iS Tl

HINH 1.44: So dé bdo vé bg may phat va may bién
ap .
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220kV

87T
[[==u=zs
50
Kiénitra cach dién|
MC ludi
- Mach ty dong kich thich
B |l—|
¢, 21 1] 59
TU
O
50 4
[ [
[ 46 H 50 |4 51 H 81
: DPong ho do luong
[

HINH 1.45: SO D6 BaO Vé Bé MAY PHAT VA MAY
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A. GIOI THIEU CHUNG
I. MUC PiCH PAT BAO VE

_Trong h¢ thong di¢n, may bién 4p la mot trong nhiing phan tir quan trong nhat
lién két h¢ thong san xuat, truyeén tai va phan phoéi. Vi vay, vi¢c nghién clru cac tinh
trang lam viéc khong binh thuong, su c6... xay ra vé1 MBA 1a rat can thiét.

bé bao vé cho MBA lam vi¢c an toan can phai tinh day du cac hu hong bén
trong MBA va ca¢ yeu to bén ngoai anh huong dén sy lam viéc binh thuong ciia may
bién ap. Ty dd dé ra cac phuong an bao vé€ tot nhat, loai trir cac hu héng va ngan
ngura cac y€u to bén ngoai anh hudng dén sy lam viéc cia MBA.

IL. CAC HU HONG VA TINH TRANG LAM VIEC
KHONG BINH THUONG XAY RA VOI MBA

IL.1. Sw co bén trong MBA:

Su ¢ bgn trong dugc chia lam hai nhom su cb tryc tiép va sy cd gian tiép.

1. Sw c6 truc fiep 12 ngan mach cac cudn day, hu hong cach dién lam thay ddi
dot ngot cac thong sO dién. _

2. Su cb gian tiép dién ra tir tir nhung sé& tré thanh sy ¢ truc tiép néu khong
phat hién va xu ly kip thoi (nhu qua nhiét bén trong MBA, ap suat dau tang cao...).

Vi vay yéu cau bao vé su co truc
t1¢p phai nhanh chong cach ly, MBA bisy A B C A B C A C
cd ra khoi h¢é thong dién dc giam anh
huong dén hé thong. Sy cd gian tiép
khong doi hoi phai cach ly MBA nhung
phai dugc phat hién, ¢6 tin hiéu bao cho
nhan vién van hanh biét dé xur ly. Sau day
phan tich mdt s6 sy cd bén trong thuong
gap.

I1.1.1. Ngin mach giira cic pha
trong MBA ba pha:
Dang ngan mach nay (hinh 2.1) rat

hiém khi xay 1a, nhung néu xdy ra dong a/ b/ c/
ngin mach s rat 16 so véi dong mot pha. Hnh 2.1: Ngain mach nhieau pha
trong cuoon dady MBA
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I1.1.2. Ngin mach mét pha:

1
100“ % cua dong I,
avava\ 80 Dong chpm
i;é VoV N !
60 / Khoang cach
40 T4 t trung tnh
z I:I I, ein ieom
Is ~ cham (%
X 20 [Ddngls chr cuodn dady)
=5 ! =
N / 07720 40 60 80 100

Hnh 2.2: Ngain mach moot pha cham adt  Hnh 2.3: Dong ieén cham adt modt pha
cua MBA nodi adt qua toong tr

C6 thé 1a cham vo6 hoac cham 161 thép MBA. Dong ngan mach mot pha 16n
hay nho phuy thudc, ché d6 1am viéc cua diém trung tinh MBA ddi v6i dat va ty 1é vao
khoang cach tir diém cham dat dén diém trung tm%

Dudi day 1a d6 thi quan hé dong dién su cg theo vi tri diém ngin mach (hinh
2.3). Tir do thi ta thay khi diém su c6 dich chuyén xa diém trung tinh t6i dau cuc
MBA, dong dién sy cb cang tang.

I1.1.3. Ngin mach giira cac vong diy ciia ciing mét pha:
Khoang (70+80)% hu hong MBA la tur

cham chap gitra cac vong day cung 1 pha bén —/ VYV —
trong MBA (hinh 2.4). AN
. Truong hop nay dong dién tai cho
ngan mach rat 1én vi mot so vong day bi noi
ngan mach, dong dién nay phat nong dot chay N ; : ;

cach dién cudn day va dau bién ap, nhung
dong dién tr ngudn té1 may bién ap Ig co, the Hnh 2.4: Ngain mach gia cac vong
van nho (vi ty s6 MBA rat 16n so voi 86 it dady trong cung moét pha
vong day bi ngan mach) khong du cho bao vé
role tac dong

Ngoal ra con ¢6 cac su cd nhu hu thing dau, hu st dan, hu bo phan diéu chinh
dau phan 4p ..

I1.2. Dong dién tir hoa tang vot khi dong MBA khong tai:

Hién tuong dong dién tir hod ting vot co thé xuét hién vao thoi diém dong
MBA khﬁr_l% tai. Dong dién nay chi xuat hién trong cudn so cap MBA. Nhung day
khong phai la dong dién ngan mach do d6 yéu cau bao vé khong duogc tac dong.

I1.3. Su c6 bén ngoai anh hwong dén tinh trang lam viée ciia MBA:

3. Dong dién ting cao do ngin mach ngoai va qua tai.
4. Mtrc dau bi ha thap do nhiét d¢ khong khi xung quanh MBA gidm ddt ngot.
5. Qua dién ap khi ngan mach mot pha trong hé thong dién...
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B. CAC LOAI BAO VE THUONG SU DUNG
PE BAO VE MBA

I. BAO VE CHONG SU CO TRUC TIEP BEN TRONG
MBA

I.1. Bao v€ qua dong dién:
I.1.1. CAu chi:

V61 MBA phan ph6i nho thuong duge bao vé chi bang cau
chi (hinh2.5). Trong truong hop may c¢at khong duoc dung thi cau cC
chi lam nhiém vu cat sy co ty dong, cau chi la phan tir bao v¢ qua
d(‘)nﬁhdién va chiu dugc dong dién lam viéc cuc dai cua MBA. Cau
chi khong dugc dat trong thoi gian qua tai ngan nhu dong co khoi
dong, dong tir hoa nhay vot khi dong MBA khong tai...

I.1.2. Role qua dong dién:

. May bién 4p 16n véi cong suat (1000-1600)KVA hai day
quan, dién ap dén 35KV, ¢ trang bi may cat, bao v¢ qua dong di¢n
dugc dung [am bao vé chinh, MBA c6 cong suat 16n hon bdao v¢  Hnh 2.5
qua dong dugc dung lam bao v€ dy tritr. PE€ nang cao d§ nhay cho ,
bao v€ nguadi ta dung bao vé qua dong co kiém tra ap (BVQIKU). Doi khi bao vé cat
nhanh ¢6 thé dugc thém vao va tao thanh bao v€ qua dong co6 hai cap (hinh 2.6). Véi
MBA 2 cudn day (Nh‘m% mot by bdo v¢ dat phia nguon cung cap. Véi MBA nhiéu
cudn day thuong moi phia dat mdt bo.

}_': RN J/Y\I_IS @—D_f"

— «— =} edan rle tha

1 _I_ t [ hanh chung

RI RI RT

Hinh 2.6: So dé nguyén Iy bdo vé qud dong cdt nhanh va cé thoi gian

1.2. Bio v¢ so léch doc: q_@—pq
Dbi voi MBA cong suét 16n lam ‘

viéc ¢ ludi cao ap, bao vé so 1éch (87T)
dugc dung lam bao vé chinh. Nhiém vu 87T
chong ngan mach trong cac cudn day va
0 dau ra cia MBA. ) ] .
. Bdo v¢ lam viéc dua trén nguyén tac so sanh truc ti€p dong dién ¢ hai dau
phan tir dugc bao v¢. Bao vé s€ tac dong dua tin hi¢u di cat m4ay cat khi sy ¢0 xay ra
trong vung bao v¢ (vung bao vé 1a vung gidi han gitta cac BI mac vao mach so 1éch).
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L

Hnh 2.7: S od nguyedn [ bao veo so leoch MBA 2 cuoon
dady

Khac vo1 bdo vé so 1éch cac phan tir khac (nhu may phat...), dong di¢n so cap
¢ hai (hoac nhiéu) phja cia MBA thuong khac nhau vé tr1 s6 (theo ty so bién ap) va
v¢ gboc pha (theo to dau day). Vi vay ty so, so do BI dugc chon phai thich hop dé can
bang dong thir cap va bu sy 1éch pha gitra cac dong dién & céc plEia MBA. |

Dong khong can bang chay trong bdo v¢ so 1éch MBA khi xay ra ngan mach
ngoai 1én hon nhiéu lan d61 véi bao vé so 1éch cac phan tir khéac.

Cac y¢u t0 anh hudng nhiéu dén dong khong can bang trong bao vé so 1éch
MBA khi ngan mach ngoaj la:

6. Do su thay do1 dau phan ap MBA. | .
7. Su khac nhau gitra ty s6 MBA, ty s6 BI, nac chinh role.
8. Sai s0 khac nhau gitta cac BI ¢
cac pha MBA. "

Vi vay, bao vé so 1éch MBA thuong
dung role thong qua mdy bién dong bio RI
hoa trung gian (loai role dién co dién hinh l Won A I
nhu role PHT cua Lién X6) hodg role so tlir =
léch tac dong c6 him (nhu loai OZT cua Wiss 3
Llén X@) . Wenr

Hinh 2.8 cho so d6 nguyén 1y mot Webn
pha cua bao vé so léch c6 dung may bién
dong bao hoa trung gian. Trong do may
bién dong bao hoa trung gian c6 hai nhiém I
vu chinh: . “Sl $ Lur

9. Can bang cac suc tor dong do
dong dién trong cac nhanh, gdy nén ¢ tinh
trang binh thuong va ngan mach ngoai
theo phuong trinh:

Lr(Webr + Wiys) + Int(Wepnr + Wiys) =0

10.Nho hi¢n tuong bao hoa cua . .
mach tr lam gidm anh hudng cua dong dién khong can bang I, (c6 chtra phan 16n
dong khong chu ky).

AA

1L
v

AARD AN

Hnh 2.8: S oa nguyedn li bao veé so leoch
co dung may biean dong bao hoa trung gian
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1.3. Biao vé MBA ba cu¢n day dung role so léch c6 ham:

Néu MBA ba cudn day chi dugc cung cap nguodn tir mét phia, hai phia kia noi
véi tai ¢o céac cap dién ap khac nhau, role sg 1éch dugc dung nhu bao vé MBA hai
cudn day (hinh 2.9a). Tong dong dién thir cap hai BI phia tai s€ can bang véi dong
dién thtr cap BI phia nguén trong di€u kién lam viéc binh thuong. Khi MBA c6 hon
mot ngudn cung cap, role so 1éch dung hai cudén ham riéng biét bo tri nhu hinh 2.9b.

Nguo?ﬁm — 1 .
co theo co
Nguoénm > — . /Y\I_( nguoan
’ o [ e
<+ ¥ I_‘ >
y k|
¢ lvied 87 b/ ¢ Iviede 87
................................... |

Hinh 2.9: 8§ oa bao veo so leoch co ham
MBA ba cuoon dady

I.4. Bio vé chong cham dét cuén diy MBA:

D61 véi MBA ¢¢ trung tinh noi dat, d€ bao vé chong cham dat mét diém trong
cudn day MBA c6 thé duogc thuc hién boi role qua dong dién hay so 1éch thir tu
khong. Phuong an dugc chon tuy thudc vao loai, cd, to dau day MBA.

Khi dung bao v¢ qua dong thtr ty khong bao vé noi vao BI dit ¢ trung tinh
MBA, hogc bg loc dong thu ty khong gom ba BI ddt & phia dién ap cé trung tinh noi
dat tryc tjiép (hinh 2.10). D61 véi truong hop trung tinh cudn day noi sao nd1 qua tong
tré noi dat bao vé qua dong dién thuong khong du do nhay, khi d6 nguoi ta dung role
so léch nhu hinh 2.12a. Bao v€ nay so sanh dong chay ¢ day ndi dat Iy va tong dong
dién 3 pha (Ip). Chon Iy 13 thanh phan Iam viéc va n6 xuat hi¢n khi c6 cham dat trong
vung bao v¢, Khi cham dat ngoai vung bdo vé dong thtr tu khong (Ip tong dong céc
pha) c6 tri s6 bang nhung nguoc pha vdi dong qua day trung tinh Iy.

T

RI
|

Hinh 2.10: So do nguyén ly bao vé chong cham dat MBA
bang bao vé qua dong dien
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Céac dai luong lam viéc va hém nhu sau:

Iy =| x| 2-1)
hi=In+1o; Tha=In—To (2-2)
Cac dng dién hém dugc phdi hop véi nhau vé d6 16n dé tao nin tic dung hém
theo quan h¢:
I =k(in—To|[in+l0) (2-3)

V6ily : dong day néi dat; iy =i +ig+Ig; k: hang s6 ty 1é.
- Khao sat cach lam viéc cua role so 1éch thir tu khong:
Khi cham dat bén ngoai:

TA'AY
I onguoc pha v&i IN va bang nhau vé \ 1T
tri s: ioz—IN D% .J/Y\L
Gia thiét chon k=1, lac do J/Y\I_ i
i i h2
Ly =[in) 1h =]in +in]=[in = Tn|=2iy) ——

o
Iy =21, . Howwwvyp |‘
Khi cham dat bén trong, chi g—' Vi § ht
c6 thanh phan qua trung tinh: iy =0; [ "N

9 ? Hl
||V = ‘I N‘. = N § ; Cuodn lviede ilv

In = ‘IN —O‘ —‘I N +0‘ 0. Hnh 2.11: S oa nguyedn ly bao veo so leochth t

Qua phan tich trén ta thiy, khi khodng co ham
cham dat bén trong thanh phan him
khong xuat hién. Nhu thé chi can
dong . .
cham dat nho xuét hién khi cham dat trong ving bao v¢ (vung gidi han gitta cac Bl),
bao vé€ s€ cho tin hi¢u tdc dong. Nguoc lai khi cham dat bén ngoai tac dong ham rat
manh. . . .

Néu cudn sao MBA noi dat qua tong tro cao, role so J¢ch 87N cg th¢ khong du
dd nhay tac dong, nguoi ta co the thay bang role so léch chong cham dat tong tré cao
64N (hinh 2. IZb% Role so I¢ch tong tré cao duge mac song song vadi dién tro R ¢o tri
s6 kha 16m. ,

Trong ché d6 lam viéc binh thuong hay ngan mach ngoai vung bao vé (vung
gi61 han gitra cac BI), ta co:

AI o=lo—In (2-4)

Néu bo qua sai sO cua BI ta c6 dong dién tha cap chay qua di¢n tr¢ R bang
khong va dién &p dat 1én role cling bang khong, role s& khong tac dong

Khi cham dat trong Vung bao v¢, ltc,do I = 0 nén Al = Iy toan by dong cham
dat s& chay qua dién tro R tao nén dién ap rat 1on dit trén role, role sé tac dong.

IA%—_m_— %—_Pq_—
=@t = |s-@9—a =
IC lJIO ] lJIO ,]__ ______ @4_"1_\1_1
— R leoch — : R Ij RL |
e so lede ! !
In th t khodng 8N é_ In ! !
i i
— a/ —= b/

Hnh 2.12: S oa nguyedn ly bao veé so leoch th t khodng
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1.5. Bao vé MBA tu ngiu:

Bao v¢ chinh MBA tu ngau ciing la bao vé so léch. Bao vé dug trén co s6¢ dinh
luat Kirchoff, do la tong vecto dong dién vao ra cac nhanh cua doi twong bao vé
bang khong (ngoai trir truong hop su s0).

A S m— /VYV\ —{
| | I—
—
1 M N¥V\ 'J:L( C - N¥V\ ]
[t L a
L
L b
a/ I [ c
| g ] [ [
87
[

Hnh 2.13: Bao veo so leoch MBA t ngaéu

Béao v¢€ so sanh dong dién thudc hai nhém: nhém BI ndi vao dau cuc MBA va
nhom BI n6i vao trung tinh MBA. N€u bao v¢ chi dung mot bién dong dat ¢ trung
tinh MBA, cac BI dat & dau cuc MBA duoc ndi thanh b loc thir tu khong va no1 dén
mot role, khi 6 tao thanh bao vé so 1éch chong cham dat bén trong MBA tu ngau
(hinh 2. 13a)

Trong trpong hop cudn thi ba (cudn tam
giac) khong ndi voi tai, may bién ap tu ngau
dung dé lién két h¢ thong siéu cao ap va cao ap. a
So dd bao vé c6 thé thuc hién nhu hinh 13b, cac
BI duoc phoi hop trén moi pha gan trung tinh
(diém cudi cua cudén ddy MBA) va dung 3 role,
luc d6 bao vé dap ung chong ngan mach nhi¢u Q7T
pha va mot pha bén trong cudn day chinh MBA
ty ngau. So d6 nay khong dap tng khi sy co L |
cudn déy thr ba, d€ bao v¢ cho cudon day thir ba y
trong truong hop nay nguoi ta thuong ding bao  Hnh 2.14: S od nguyedn Iy bao
vé qua dong dién. veo so leoch MBA t ngaéu

Bao vé tat ca cac cudn diy MBA tu ngiu
tzu?fll)g tu nhu bao vé cho MBA ba cudn day (hinh

II. BAO VE CHONG SU CO GIAN TIEP BEN TRONG
MBA

_ Co cac loai bao vé sau:
Role khi (BUCHHOLZ).
Bao v€ qué nhiét.
Role phat hién téc do tang, giam ap suat dau.
Bao vé dong dau bo diéu ap.
St dung loai njo 13 tuy quan diém cia nha sin xuat va tuy ting c& may.
Thudng dugce dung pho bién 1arole khi (hinh 2.15).
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I1.1. Role khi Buchholz (96B):

Role hoat dong dua vao sy bdc hoi ciia ddu may bién ap khi bi su ¢d va mic
dd ha thap dau qua muc cho phép.

Binh diu phu

(=
L i 968 I.

)

Dén binh >
diu phy ( MBAS

=

Tir thing 3
MBA

~_— |

b)

Hinh 2.15: Nguyén 1y cdu tao (a) va vi tri bé tri trén MBA ciia role hoi

Role khi dugc dat trén doan 6ng noi tr thung dau dén binh dan dau cua
MBA. Role c6 hai cap tac dong gom c6 hai phao bang kim loai mang bau thuy tinh
cd ti€p diém thuy ngan hay tiép diém tir. O ché do lam viéc binh thuong trorllcﬁ binh
day dau, cac phao noi lo lung trong dau, tiép diém role ¢ trang thai ho. Khi khi boc
ra yeu (vi du,vi dau nong do qua taj), khi tap trung Ién phia frén cta binh role day
phao s6 1 xuong, role go1 tin hi¢u cap 1 canh bao. N¢u khi boc ra manh (chang han
do ngan mach cuon day MBA dat trong thung dau) luong khi di chuyén tir thung dau
1€n binh dan dau day phao $6 2 xudng gdi tin hiéu di cat may cat cua MBA.

Mot van thir duogc lap trén role: Khi thtr nghiém role, 1ap may bom khong khi
nén vao dau van thu. M& khoa van, khong khi nén bén trong role cho dén khi phao
ha xudng dong tiép di€m. , | , ,

Mot nut nhan thir dé ki€m tra sy lam viéc ctuia 2 phao. Khi nhan nut thir dén
ntra hanh trinh, s€ tac dong co khi cho phao trén ha xudng (lic nay ca 2 phao dang
nang lén vi role chira day dau) dong tiép di€ém bao hiéu (cap 1) cua phao trén. Tiép
tuc nhan nut thir dén cudi hanh trinh, sé tac dong co khi cho phao dudi cling bi ha
a(ufgr_lg (do phao trén da ha xudng ro1) dong tiep di€m mé may cat (cap 2) cua phao

uoi.

Dua vao thanh phan va khoi luong hoi sinh ra nguoi ta ¢6 thé xac dinh duogc
tinh chat va muc do su ¢6. Do d6 trén role hoi con c6 thém van dé lay hon hop khi
sinh ra nham phuc vu cho viéc phan tich sy c6. Role hoi tdc dong cham thoi gian lam
viéc to1 thiéu 1a 0,1s; trung binh la 0,2s.

I1.2. Role bido vé qua nhiét cu¢n diy MBA (26W):

Nhiét d§ dinh mirc may bién ap phu thudc chu yéu vao dong dién tai chay qua
cuon day MBA va nhiét 4o cua moi truong xung quanh. Tuy theo tung loai cling nhu
cong suat dinh mirc cuia MBA ma dai nhiét do cho phép cua chiung cé thé thay doi,
thong thuong nhiét do cua cudn day duédi 95°C duge xem la binh thuong. )

Thiét bi chi thi nhiét dd cudn day dugc trinh bay nhu hinh 2.39 (tuong tu thiét
bi chi thi nhi¢t do dau).
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Pé do nhiét d6 cudn day MBA ngyoi ta thuong dung thiét bi loai AKM 35,
day 1a thiét bi sir dung dién tré nhiét c6 phan tr dot nong duoc cap dién tir bién dong
phia cgo va ha may bién ap. Role nhiét, do cudn day gom bon bo tiép diém (mdi bo ¢o
mot ti€p di€m thuong md, mdt ti€p di€ém thuong dong voi cuc chung) lap bén trong
mot nhiét ké ¢d kim chi thi.

o

e - Thiét bi chi thi nhiét
do cudn day

Hinh 2.40: Thiét bi chi thi nhiét dé cudn day

Co céu role gom: chi thi quay dé ghi so do, mot bo phan cam bién nhiét, mot
dng mao dan ndi bd phan cam bién nhiét voi co cau chi thi. Bén trong 6ng mao dan
1a chat 16ng duoc nén lai. Sy co gidn cua chat 1ong trong 6ng mao dan thay doi theo
nhiét do ma bd cam bién nhian dugc, tac dong lén c¢ cau chi thi va bon bd tiép diém.
Dong thoi, tac dong 1€n co cau chi thi va cac tiép diem, con c6 mot dién tré dot nong.
Cudn day thtr ¢cap cia m0t may bién dong di¢n dat tai chan st may bién ap dugc noi
v6i dién trg dot nong. DE chinh dinh cho phan tir dot nong, nguoi ta sir dung mot
bién tré dat ¢ ti di€u khién canh may bién ap. Tac dung cia dién tré dot nong (tuy
theo dong di€p qua cudn day may bi€n ap) va bd cam bién nhiét 1én co cau do cung
cac bo tiep diém s€ twong Ung vo1 nhiét do diém pong, nhiét do cua cudny day.

C6 4 vit diéy chinh nhiét do dé dat tri 50 tac dong cho 4 bo tiép diem. Tuy
theo thiét ké, cac tiep dlem role nhiét d6 c6 thé duge ndi vao cac mach, bao hiéu su

“nhiét do cudn day cao”, mach ty dong mo may cit dé co lap may bién ap, mach
tl_l’ dong khoi dong va ngu’ng cac quat lam mat may bién 4p.

- Role nhiét d cuon day hoat dong ¢ 2 cap:

. Cép 1: Khi nhiét do cuéon day MBA & 115°C sé& bao dong bang tin hiéu dén
col. _
Céap 2: Khj nhiét d¢ cuon day MBA 1a 120°C thi bao dong béng tin hiéu dén
cOi va tac dong di cat may cat c6 1ap may bicn ap ra khoi ludi.

Ngoai ra, role nhi¢t do cuon ddy MBA con c6 tic dung dua cac tin hi¢u di
diéu khién hé thong 1am mat cho MBA. Vi du d6i véi MBA 1am m4t bang quat thoi
thi hé thong quat mat s€ lam vi¢c khi nhiét do Suon day MBA dat dén mot trong cac
gia tri 75°C ¢ cudn cao, 80°C & cudn ha va 60° C doi voi nhiét do dau Hé thong nay
sé dimg khi nhiét d6 cudn day va dau MBA giam 10°C dudi cac gia tri khoi dong
trén.

IL.3. Role nhiét d6 diu (26Q):

D¢ do nhiét do lop day trén sir dung hai dong h6. Mof dong ho nhiét do dau
bdo tin hi¢u & 80°C va mot dong ho nhi¢t do dau tac dong cat may cat & 90°C. Cac
dong ho nay sir _dung nguyén ly cam Ung nhi¢t do. Phan tir cam ung nhiét dugce bo
trong hop nhé va dugc dat gan dinh cta thung dau cia may bién ap.
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Dong

l tai

Dinh may bién ap ~, Tinhitura

DS

Phéan tir sinh nhiét __é Df* Phan tir cam ung nhiét

Hinh 2.38: Cdch ldp role nhiét dg trong mdy bién dp

Role nhiét d6 dau gdm ¢6 co ciu chi thi quay dé ghi s6 do, mot bo phan cam
bién nhiét, mot dng mao dan ndi bo Ehan cam bién nhiét voi co cau ch1 thi. Bén trong
ong mao dan 1a chat long (dung dich hiru co) dugc nen lai. Sy,co gian cua chat long
(trong 6ng mao dan) thay doi thco nhjét 40 ma bo phan cdm bién nhiét nhan dugc, sé
tac dong co cau chi thi va cac tiép diém. Cac tiép diém s& doi trang thai mao*’ thanh
“dong’’, ’dong”’ thanh “md ° khi nhiét @6 cao hon, tri so dit trudc. Bo phan cam
bién nhjét dyoc lap trong 16 tru boc kin, & phla trén nap may bién ap, bao quanh 19
tru 1a dau, dé do nhiét d¢ 16p dau trén cung cua mdy bien ap. Thuong dung nhiét ké
co2 (hoac 4) yit dicu chlnh nhiét d6 dé co thé d3t san 2 (hoac 4) tri s tac dong cho 2
(hoac 4) bo tiep diém riéng e lap trong nhiét ké. Khi nhlet dd cao hon tr1 so lap dat
cap 1, role s& dong tiép diém cap 1 dé bao tin hiéu su cd ’nhiét d6 dau ¢ao’ cua may
bien ép. Khi nhiét d6 tiép tuc cao hon trj s6 cap, 2, role s& dong thém tiép diém cap 2
dé¢ tu dong cat may cat, cat dién may bién ap, dong thoi cling c6 mach di bao hi¢u su
co6 “’cat do nhiét do dau cao®’ (B0 phan chi thi nhi¢t o nhu hinh 2.39).

Trong do: ,

1. B6 phan cam bién nhigét.

2. Ong mao dan (capillary tubo).

3. Kim chi thi nhiét d6 .

4. Hai vit diéu chinh nhiét d6 hai b tiép diém .
5. Hai bg t1ep diém role nhiét do dau

_ Nhiét @6 moi truong sir dung -10 C dén 70° C.

~ Thang do . 220°C = 0 — +130°C.

- Thang diéu chiph : -2OOC — 0> +130°C.
Sai s0 cua tri sO6 do dugc . +3°C.

Khoang sai biét tac dong cua tiép diém : 10-14.

I1.4. Cau tao role mirc du tai may bién ap (33):

Thiét bi chi thi . Thiét bi chi thi
mirc dau bo ! {\ muc dau than

doi nac ! may

A

Ong dau noi , dau
dén by doi nac | —

Ong dau noi dén than

|£| N may
Ong thd c6 binh

silicagel

Hinh 2.41: Vi tri ldp role mirc dau tai méy bién dp
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Role mirc dau, gom hai bo tiép di€ém lap bén trong thiét bi chi thi mirc dau, ¢
may bién 4p c6 bd do1 nac dién &p co tai (bd dicu ap dudi tai) thi thung gian nd dau
duoc chia lam hai ngéan (hinh 2.41). Ngan ¢6 thé tich chiém phan 16n thung gian no,
duoc ndi Ong lién thong dau qua role hoi dén thung chinh may bién ap (d€ co thé tich
gian nd dau cho may bién ap). Ngan co6 thé tich chiém phan nhé hon nhicu cua thung
gian ng, s€ dugc no1 Oong lien dau dén thung chira b di€u ap dudi tai. Thung chinh
may bién 4p va thung bg,do61 nac dugc thict ké riéng r&, khong c6 lién thong dau voi
nhau. Vi vay, c6 hai thi€t bi chi mc dau lap tai hai dau thung gian né dé do, murc
dau cua hai ngdn thiét bi chi thi mic ddu may bién 4p va thiét bi chi thi murc dau bd
diéu ap duoi tai.

j7_
—
4 -
N ¥ 6
9
<N s |
8 s N
— |
N 5
3 7
RN
N 7
Hinh 2.42: Cdu tao cua thiét bi chi thi mirc dau
1. Vo may. 6. Kim chi thi.
2. Vong dém . 7. Mat chi thi.
3. Phao. 8. Thanh quay.
4. Nam cham vinh curu. 9. Truc quay.

5. Nam cham vinh cvru.

. Co cau cua thiét bi chi thi mirc dau gom hai bc} phan (hinh 2.42): B6 phan diéu
khién va bo phan chi thi. B phan diéu khién c6 mof phao (3), thanh quay (8) tryc
% ay (9) co lap nam chdm vinh ciru (4). Bo phan dleu khién Jap trén vo may (dau

ung giin nd) c6 vong dém. BO phan chi thi gom kim chi (6) lap trén truc mang mot
nam cham vinh curu (5). Bo phan chi thi duoc 1am bang nhom dé tranh bi anh hudng
tir trudng nam cham va chong anh hudng cta nudc.

Khi mirc dau nang ha thi phao (3) nang ha theo. Chuyén dong nang ha cua
phao dugc chuyén thanh chuyén dong quay . cua truc (9) nho thanh quay (8). Khi
quay tir trudng do nam cham (4) s& diéu khién cho nam cham (5) quay sao cho hai
cuc khéc tén (N va S) cua hai nam cham doi dién nhau (hai cyc cung tén ¢ luc day,
hai cyc khéag tén c6 luc hit nhau). Do vay kim chi thi quay theo nam cham (5), ghi
duoc muc dau trén mat chi thi. Bo phan chi thi cling tdic dong dong mé céc ti€p diém
iq;le muc dau dé dua tin hiéu vao mach bdo dong hodc mach cat tuy theo tung thiét

e.

IL.5. Bio vé ap suit ting cao trong may bién ap (63):

Role bao Vé du,phc‘)ng cho méy bién thé luc, chi danh van hanh la R.63. Khi
0 su €0 trong may bi€n ap, ho dién lam dau s61 ya boc hoi ngay, tao nén ap
sudt rat 16n trong may bién ap. T 1et %1 an toan ap suat lap trén nap, thung chinh may
bién ap s& md rat nhanh (mo hét van khoang 2ms) dé thoat khi dau tir thung chinh
MBA ra mdj trudng ngodi, ap suat trong thung chinh s& giam. Trong thiét bi an toan
ap suat co6 gan role ap suat.
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* So d6 khéi cua bao vé R.63 tai tram:

Tin hiéu tir BI Cit may cét

—>

»
|

v

Hinh 2.43: So dé khéi bdo vé R.63

O tinh trang lam viéc binh thuong, van dia bi nén bai 10 xo nén lam kin thung
chinh may bién ap. Khi c6 sy cd bén trong thung chinh may bién ap thi ap suat trong
thung chinh tdng cao s€ 16n hon ap luc nén cua 10 xo, van dia s€é chuyén dong thang
1€n, [am hé thanh khe hé xung quanh chu vi van dia. Khi s€& thodt ra tai khe hd vong
dém, lam giam ap suat trong thung. Khi van dia di chuyén 1én thi cling tac dong 1én
cai chi thi co khi bung 1én, dong tho1i tac dong ti€p di€ém role 4p suat géi tin hi¢u tdi
mach bdo dong va tu dong cat may cat c¢6 1ap may bién ap ra khoi ludi dién. Khi ap
suat trd lai binh thuong, muon tai 1ap lai MBA thi phai nhan céi chi thi co khi (da b1
bung 1€n) vé vi tri cii, dong thoi dit lai role ap suat bang nut nhan.

I1.6. Bido vé ap suat ting cao trong b doi nac may bién ap (R.63
OLTC):

Role bao v¢ tdc dong theo 4p suat thung dieu ap dudi tdi may bién ap luc, la
bao v¢ du phong cho may bién dp. Chi danh van hanh trén so do bao v¢ 1a R.63
OLTC (On Load Tap Changer).

Cau tao va nguyén ly van hanh cga role tuong tu nhu R.63 da noi ¢ trén. Khi
¢ su ¢O bén trong thung doi nac may bién ap thi role s€ tdc dong va tu dong cat may
cat co 1ap MBA ra khoi ludi dién.

So do khoi cua bao vé R.63 OLTC tai tram:

Tin hiéu tir BI C4t may cét

R.63

—»

»
»

A 4

Hinh 2.44: So dé khéi bao vé R63 OLTC

Mudn tai 1ap lai MBA sau khi role tac dong phai dit lai Role khoa trung gian
R86.

I1.7. Role khéa trung gian (86): , .
Role khéa trung gian R.86 thuong dugc dung 1a loai kiéu MVAJ-21 nha ché
tao GEC ALSTOM.
_ Pac diém va timg dung cua role nhu sau:

, Thiét bi nay dung d€ ngat mach dién v6i do an toan cao, dac bi¢t ching co
thé dung dé ngat mach dién hoac di€u khién cac hoat dong dong ngat do tin %iéu
duoc go1 téi tu cac role khac. Role nay c6 thé hoat dong & %ai ché do tirc thoi hoac
c6 thoi gian tri hoan. ,

Role MV AJ c6 kha nang dap tat dugc su phong dién do di¢n dung.
Role MVAI la loai thiet b1 bao vé dung dé giam sat sy hoat dong cua cac
loai role bao v¢ khac.
* Nguyén tic hoat dong:
Role MVAJ-21 chi hoat dong khi céc role khac (co lién quan) da lam viéc.
Khi role bao vé chinh cua thiét bi hoat dong thi cling dong thoi tdic dong role R.86
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lam viéc. R.86 hoat dong s€ coO léllll) nguén diéu khién cua ¢ac role d,iéu_khién khac.
Muon tai 1ap lai sy lam viéc binh thuong ctia mach diéu khién céc thiét bi thi phai dat

lai R.86.
. . Th
Nwoin P R
RI RT
v I
J L N
q 9
1 {1

Hnh 2.17: S oa nguyedn
ly bao veo qua tai

IIL. BAO VE CHONG NGAN MACH NGOAI VA QUA
TAI

I11.1. Bao v¢€ qua tai (BVQT):

C6 ¢hirc nang bao tin hiéu qua tai MBA. Dung bao vé qua dong dién. O MBA
hai day quan bap v¢ dugc bo tri phia nguon (hinh 2.17), may bién ap ba day quan bao
v€ qua tai co thé bo tri & hai hoac ca ba day quan. Bao vé qua tai chi bo tri & mot pha
va di bao tin hi€u sau mdt thoi gian dinh truge. )

Tuy nhién role dong dién khong thé phan anh dugg ché do mang tai cua
MBA trudc khi xdy ra qué tai. Vi vay (%’ii vl MBA cong suat 1on nguoi ta sir dung
nguyén 1y hinh anh nhiét dé thuc hién bao vé chong qua tai. . ,

Bao v¢ loai nay phan anh mtrc tdng nhiét o ¢ nhirng thoi diém ki€m tra khac
nhau trong may bi€n ap va tuy theo muirc tang nhiét o ma c¢6 nhi€u cap tdc dong khac
nhau: canh bdo, khdi1 dong cac mirc lam mat bang tang toc do tuan hoan cua khong
khi hodc dau, gidm tai may bién ap. ,

N Neéu cac cap tac dong nay khong mang lai hi¢u qua va nhi¢t o may bién ap
van vugt qua giodi han cho phép va kéo dai qua thoi gian quy dinh thi may bién ap s¢
dugc cat ra khoi hé thong.

I11.2. Bio vé dong dién ting cao do ngiin mach ngoai:
Thong thuong nguoi ta dung bao vé€ qua dong dien. V& nguyén tic voi MBA
ba cudn day khi ¢ ca ba cap dién ap d€u c6 the€ c¢6 ngudn cung cap nén dat ¢ moi cap
dién ap mot bo.
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V61 MBA ba cudn day va MBA tu ngau mdt trong cac bd bao vé dong dién
cuc dai thuong la bao vé c6 hudng (dé dam bao tinh chon loc gitra cac bao v¢). bé
nang cao dd nhay nguoi ta dung bao vé dong dién thir tu nghich (BVL,) kem theo mot
role dong di¢n c6 kiém tra ap. Céc bao vé€ chong dong dién ting cao do ngan mach
ngoai dung lam bao

ve du trir cho bao vé TA
chinh cia MBA khi ——CA _
ngan mach nhiéu pha H .,
0 MBA, n6 con lam RU [ 1H]
bao vé du trit cho T BU nodi | 7 e
bao v€ cua cgc phan ;gg tThgnh W J + RT
tr lan cin neu dicu Ay A Lb
ién do nhay cho + | -
phép. GP [ RI RW|
I Hinh 2.118 gho RI RW |
so do nguyén ly bao =T —
vé chong ngan mach % g g L12 LU2
ngoai cho mday bién
ap tu ngau. Trong do /N
role dinh  hudng L ¥
cong suat (RW) chi - (<) T BU noii vao LN,
g . = + +
tic dong khi hudng thanh gop CA 77 I |
cong suat ngan mach R RO o RT
truyén tr may bién | = |
ap dén thanh gbp cao
ap, con theo chiéu a LI2
nguoc lai thi khong — T BU nodi vao
tac dong. thanh gop TA L
1 HA

Hnh 2.18: S oa nguyedn ly bao veé choang ngain mach ngoai

C. TINH TOAN BAO VE ROLE CHO MBA

_ Co s¢ tinh chon bao vé role cho MBA: . )
Can phai biet cac thong s6 cia MBA do nha ché tao cung cap trén nhan
may hodc trong cac catalogue:
Vi du vé1 MBA ba pha hai cudn day:

Loai Co diéu | Spam Thong sO san xuat
MBA | chinh Udm cudn | Un(%) | APn | APo | Io(%)
dién ap day
i Uc | Unh

Dong ngan mach 16n nhat, nhé nhat xuat hién trong cac dang ngan mach.
Cac thong so, dac tinh cia may bién dong dién, bién dién ap.
Cac yéu cau bao v¢ role cua MBA.

i
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51 50

N2

U2 N1

I. BAO VE QUA DONG PIEN

I.1. Cau chi:
Céau chi dugc chon theo diéu kién sau:
Iee 2 Ky Igm i ) o (2-5)
Vi Idm: dong lam viéc dinh murc phia dat cau chi; Ky hé s6 an toan lay bang 1,2.
So liéu tham khao dat cau chi cho MBA & cap dién ap 11 Kv

Cong suit MBA Cau chi
S (KVA) I (A) Imd tcét (S)
100 525 16 3
200 10,5 25 3
300 15,8 36 10
500 26,2 50 20
1000 52,5 90 30

I.2. Bao v€ qua dong dién:
_ Chon may bién dong dién cho bao v¢. ,

Dinh murc thtr cap cia BI dugc ti€éu chuan hoa 1a 5A hoac 1A.

BI duogc chon c¢6 dong dinh muc so cap bang hay 16n hon dong dinh muc
cuén dady MBA ma n6 duoc dat. Boi véi MBA Eai cudn day dong dinh muc so cap
va thtr cap MBA phu thudc cong suat dinh mirc cia MBA va ty 1€ nghich véi dién ép.
D61 véi MBA ba cudn day dong dinh mire phu thudc vao cudn day tuong ting.

liv fim = —\/ésanrrj (2-6)
BAM
V&1 Spgm: cOng suat dinh mtrc ciia may bién ap.
Usgdm: dién ap dinh mirc cia MBA.
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I.2.1. Bao vé cit nhanh:

Xac dinh dong ngén mach so c?ill;) cuc dai chay qua cho dit bao vé khi ngén
mach ngoai (Inngmax) tal diém N, trong hinh.

U
I S |) 4 R 2-7
Nngmax = INT = 3 (2-7) Xnt
Uy %.Ugs X
Trong do: xg: dién khang cia MBA, Xg = M ’
) 1 OO.%ﬁm
xXpe: di€n khang cua hé thong. N1(3)
Dong dién khoi dong bao vé:
Ik = Kat INngmax (2-8)
_ véi Kat 1a hé s6 an toan, Kat (1 3-14)
Dong khoi dong thir cap cua role :
Kat K( ) INn max
lkar = : (2-9)

n

K( ). : hé s6 ké dén so dd ndi day cua BL

Kiem, 'gra do nhay cua bao y¢ Ung voi tinh trang ngén mach hai pha trén cuc
MBA ¢ phia n61 véi ngudn trong ché do lam vi¢c cuc tiéu cua hé thong (diémN?2).

Kn=5@ﬂ22 (2-10)
Ik
Thot gian bao vé: t = Osec.
1.2.2. Bdao v€ qua dong c6 thoi gian:
Xéc dinh dong khoi dong cua bao vé:
KK
=—at—mm 1v max (2-11)
2 Ktv 2
@) day dong Iy max dOng lam viéc max qua cho dat bao v€. Trong truong hop
khong biét c6 the 1ay I}y nax = Igam - V61 MBA ba cudn day dong I, .« lay tuong ing
cua tung cuon.
Ko hé sb an toan (1,1 - 1,2).
Kinm: hé s6 mé may (1,3 - 1,8).
Ky: hé 86 tror vé (0,85 - 0,9).

I

3
‘ e , K(sﬁ)'l K
Dong khoi dong cua role: lkfr =—"—— (2-12)
n
Kiém tra do nhay ciabaové: K, = I'\rﬂ (2-13)
kA

Yéu cau Kn>1,5: khi lam bao vé chinh.

O day INlmm dong ngan mach nho nhat qua bao v¢ khi ngan mach truc tlep
cubi ving bao vé (diém N,). Dang ngan mach tinh toan la dang ngan mach hai pha
nén:

12) _ Ys
N V3. x4y +x5)
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Trong do:

- X1y :dién khéang thir tu thudn tong den dlem ngan mach, X;sx = X;5 t Xipt.

- Xo3 - dlen khang tha tu nghlch tong dén diém ngan mach Xox = XoB + Xopt.
Yéu cau K, >1,2: khi lam bao v¢ du trr (ngan mach & cubi vung du trir).

Néu d6 nhay khon dat yéu cau, phai dung bao vé qua dong co kiém tra ap
(BVQIKU). Luc @6 dong khai dong cua bao vé dugc tinh:

K
i ZK—at-hv max (2-14)
tv

Khoéng ké dén K, vi sau khi cat ngan mach ngoai cac dong co ty khoi dong
nhung khong lam dién &p gidm nhiéu va bao vé khong thé tac dong.
bién &p khoi dong cua RU< :

Ukﬁ — UIv min (2-15)
Kat'Ktv

Ko =1,2, Kiy=1,15, Uy, min: dién ap tai cho dat bao v¢ trong dicu kién tu khoi dong
cua dong co sau khi cat ngan mach ngoai. Thong thuong co the lay (0,7-0,75) Ug -
Thoi gian lam vige thuong duoc phan thanh 2 cap:

Cdp thir nhdt cdt may cdt thir cap:
ter =t + At (2-16)
véi - t(2): thoi gian tac dong 16n nhét ctia bao vé ké no.
- At: bac chon loc vé :chc‘rj gian (0,3 - O,S)sec.
Cap thoi gian thur hai cdt tat ca cdc mdy cat cua MBA:
tep =to T At (2-17)

I.3. Bao vé dong thir tw nghich:

Dé ting do nhay cho BVQIKU, ngudi ta st dung két hop véi BV, (hinh 2.19).
Khi d6, bado vé quéa dong chi bo tri & mdt pha d€ ¢chong ngan mach ba pha va d§ nhay
duoc kiém tra theo dong ngan mach ba pha thu cap:

(3)

| .
KFWZLS (2-18)
kA
Dong khéi dong cua BVIL:
v

|1Mij3ﬁ_— 2MC Nll/
= OO—=—-

~
I B> Cét1va2 MC
L i IF - | s> chiiaMmc
RI RU RI RT
' By
LI2
1
= t BU thanh
- gop

Hnh 2.19: S oa nguyedn | bao veé qua dong co kieom tra ap keadt hp
BVI, tac oong co thi gian
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51N 3

i
(D)
D)
i
N gn) U,

Hnh 2.20: S od nguyedn ly bao
veo chodng cham adt MBA
baing bao veo qua dong ieon

I1. Bao v¢ qua tai

Dong khéi dong ctia bao vé qua tdi: | yq = Kakw (2-20)
tv
K s
Dong khoi dong ctia role : lig = —0—1 (2-21)
n

K,=1,05; K= 0,85
_ Igm: dong dinh muc phia dat bao v¢ tinh theo cong suat dinh miic MBA.
Thoi gian dat cua bao vé:
t = toy max T At (2-22)
toy max : tho1 gian 16m nhat ctia bao vé€ lan can.

IIL. BAO VE DONG THU TU KHONG (BVI,) CUA
MBA TRONG MANG CO DONG CHAM PAT LON

I11.1. Bao vé I MBA mot phia nédi dat:
Dong khoi dong so céip BVIgduoc chon theo hai diéu kién :
> Theo diéu kién chinh dinh khéi dong khong can bang khi ngin mach
ngoai. lka > I kcbmax (2-23)
> Theo diéu kién phdi hop vé do nhay véi cac bao vé duong day ndi vao
thanh gop cua tram:
lm = Kat-3lott (2-24)
Trong do :
K 4t: hé sb an toan khi phdi hop 6 thé chon Ky = (1,1-1,2).
| ot : dong thir tyr khong (TTK) tai chd dit bao vé, tng v4i dang ngin mach nio giy
ra dong TTK 16n nhit. . .
Khi chon |7 theo di€u kién (2-24) thi di€u kién (2-23) cling dugc thoda man,
vi vay thuong chi tinh theo diéu kién (2-24).
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_Do nhay cua bao v¢:
Khi Iam bao vé chinh:

K, = Slomin , 1,5 (2-25)
r I Kﬁ ’
Lay (31omiy ) khi ngdn mach trén thanh gop cta tram. ) ’
Kni lam bao v¢ du trir: Kn > 1,2. Lac d6 dong 31, 1a dong bé nhat khi ngan
mach cudi vung du tri.
_ bién khang TTK cua MBA
Vi MBA hai day quan dién khang thir ty thuan (TTT) bang dién khang thi
tu nghich (TTN) bang dién k ang thir tu khong Xz = ng = XoB
MBA ba pha ba day quan no1 A/Yo/Y loai nay thuong duoc su dung voi
cudn A ndi véi may phat dién, cudn Yo ndi véi thanh céi cao ap, cuén Y 1a trung ap
35KV thuong trung tinh khong noi dat. Do vay tong trd TTK cua loai nay bang tong
tr¢ TTT cua cudn Yo, N€u t0 noi day A/Yo/Yo, voi cudn A ¢6 tai, dién khang TTK
ctia mdi cudn chinh bang TTT,
MBA tu ngau dién khang TTK ctia mdi cudn chinh bang dién khang TTT.

U
[N _ p(n) (2-26)
(x1+2z" )
Dang ngin mach (n) ZZ 15
NM 1 pha(A) 1 X2 +Xq |1
NM 2 pha cham dat (B,C) | 1,1 X5.Xg ~X2 |
X9 +Xq X9 +Xq 1

Trong do:
-n: dang n an mach.
- lo: dong ién thir tw khong.

(n) : Tong tr sy cd thém vao. X2 X2 X0

- xl dién khang thir tu thuan toi diém ngan mach. x,
- X,: dién khang thir tw nghich t&i diém ngan

X1 X1

mach. , . (1) N(T
- x0: dién khang thu tu khong té1 diém ngan mach. = N; = 1
Vi du ta c6 so do thay thé tinh toAn MBA hai cudn

day cta hinh 2.20.

Xac dinh dong thtr ty khong khi ngan mach mot pha va dong thir tu khong khi
ngan mach hai pha cham dat trén thanh gop (dlem N, khi bao vé Tam nhlem vu bao
vé chinh). Chon gia tri 16n hon lam gia tri tinh toan dong khoi dong, gia tri nhd hon
dung de klem tra do nhay ctia bao vé. Khi bag vé, lam nhiém vu du triv dong 3lomin
lay & cudi viing bao vé (cudi duong day dai nhat ndi dén thanh cai MBA dat bao vé).

I11.2. Bio vé I, may bién 4p co6 hai phia ndi dit ding role qua dong
dién:
O MBA c¢6 hai day quén ndi dat truc tiép (hinh 2.21), dong 31, di nhu hinh
ve€. Trong do:
IoN,(1-2): dong 31o do nguon I cung cap khi ngan mach cham dét tai No».
IoN;(2-1): dong 3Io do ngudn II cung cap khi ngan, mach cham dat tai N.

IoN;(1-1): dong thir tu khong tong cung cgp dén diém nggn mach N,.
JoN,(2-2): dong thtr tr khong tong cung cap dén diém ngan mach N,.

Vi thé, can dit BVI, c6 hudng, thudng co 2-3 cap tac dong.
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Céap I: La BVI, cat nhanh, phéi hop v6i BVI, duong day ndi dén thanh cai

phia dét bao Vé: I kil = Kathm I ki 1fiz max (2-27)
Trong do:
K, hé s6 an toan, Kat=1,1.
. I :
Km: hé s6 phan mach I, K¢, = Obves
10 daay

I bve: dong Iy qua chd dit bao veé.
Iy 4ay: dOng Iy qua duong day c0 Ikd 14, max-
Iidtdz max: dong chinh dinh cap 1 cia BVI, duong day co tri s6 16n nhat trong tat
ca cac duong day ndi dén thanh cai MBA duoc bao vé.
Thoi gian chinh dinh:
4= tldzmax_i_At (2'28)
tiazmax: thol gian tdc dong cua bao vé duong day co Iig 1z max-

Cép II: Chon phdi hop véi cap 2 caa BVI, duong day, tinh trong ty nhu cip
[ trén, thay ky hi¢u T bang ky hi¢u II.

Do nhay cap 1 va cép II: N N
I
Kni = Slomin 15 (229 !
Ik
IoN1(2-1
Koy = olomin > 15 (2.30) 7 D
KA Il 1)N2(2-2)

trong d6 3lomin ldy v6éi ngan mach ngay trén
thanh gbp cua tram.

Cap IIl: La bao v¢ qua dong dién vo
huong, tinh nhu BV, cia MBA c6 mdt phia noi1
dat. Hnh 2.21: Dong ngain mdch vi adt

MBA co hai dady quaan nodi aat

IV. TINH TOAN CAC BAO VE SO LECH

IV.1. Bién dong cho bao vé so 1éch:

Nhu d3 ndi ¢ trén voi bao vé so 1éch MBA so d§ ddu day BI dugc chon dé c6
thé bu su léch pha giira dong dién & cac phla MBA do to dau day MBA gay ra. Vi du
MBA c¢6 td dau day A/Y-11 thi dong thir cap 1éch 30 so voi dong so cap. pé dong
dién thtr cap MBA khong 1éch pha nhau, ngudi ta ndi mach thir cap cua Bl nguoc lai,
nghia 13 phia ndi sao cia MBA ngudi ta n6i BI theo kiéu A va nguoc lai. Myc dich la
tranh dong khong can bang qué 16n chay qua bao vé so 1éch trong trang thai [am viéc
binh thuong cling nhu khi ngan mach ngoai c6 thé lam cho bao vé tac dong nham. So
d6 dau day BI theo cac cach dau cgc cuon day MBA khac nhau nhu hinh 2.22.

* Vi du cach chon may bién dong: may bi€n ap hai cudn day Sq,= 20 MVA,
Ugmn =110 Kv/ 6 Kv, to no1 day MBA Y/A -11.

+ Chon may bién dong cép dién ap 110 Kv, mach thur cap BI ndi A nén dong
dién cuon day bang dong dién pha. Do vay dong dlen tinh toan dé chon BI phia cao

ap bang:
V3. Snm J3.20.10°

|
€T JBUL, 43110
Chon loai bién dong 200/5 A.

=181,8A
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7 + Chon bién dbng phia ha 6 kV. Mach thtr cép BI nbi sao. Dong di¢n tinh todn
de chon BI phia ha ap bang:
| __Sim _20.1 0’
AT J3U.. /36
Chon bién dong Joai 2000/5 A. .
Dong dién thar cap BI & hai phia twong ing bang:

lic = PS—C}@ = 4,55A

n

=1937A

Ly = lsH _ 4 8an
n

Do chénh léch dong dién thir cap hai phia bang :

lic =1 4,55-4.8

Lo =l 40 [455-484 4006 49,

lic 4,55
Gén day, trong rqle so léch hién dai nguoi ta da thyc hién viéc can béng pha
va tri s6 dong dién thir cap & cac phia cia MBA ngay trong role so 1éch.

O/Y-1 T AY-I
- A Al — A Al
| | 1 R |
— g ° b; ! Hq Jp st
T’YL S Sy | ‘ F— S |
B C N . JELR A B C N a b ¢
A b/ AN
a/ VAN g
B C ¢
C p
Y/O-11
A e e e - l
Y/O-1 . :r% ! ~
R — | L ﬂ J S T
N :% 4| A~ avay B bl
I D O ' M D ﬁ ! ! L7k
— 11 O .| L_____:_J>L
ol L SR I PN |
=l Pl ‘ A B O noa b
AT B C A n g b ¢ d/
1 1 A
C B B
b ¢ C
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Y/Y-0 ol ,
re-- ' Fo & N\
e~ 1. a. [ ~~ 1 —> ' X
,—l_lm ‘B b . —= 5| ' — 5
A I S J_—I \ , I:L Ju| ~ :g ol ~
_f\-’j_l_ G & _'_L/Y\ll - | ’_LL U
______ | A B C A a b ¢
Ba Cs A aa b’ C,
)a\ ! >'<B
e/ C B C
C b a

Hnh 2.22: S oa nodi dady mach th caap may biedan dong phu hp vi too nodi dady MBA:
A, B, C: vect dong ieon s cadp pha A, B, C cua MBA.
a, b, c: vect dong ieon th caap pha a, b, ¢ cua MBA.

IV.2. Bio vé so léch dong dién cé sir dung bién dong bio hoa trung
gian:(Loai PHT)

Trinh ty tinh todn:

1. X4c dinh dong so cap & tat ca cac phia cuia MBA hodc bién 4p ty ngiu dugc
bao v¢. Dong nay dugc xac dinh fuong tmg cong suat dinh mirc (cOng suat (%mh muc
cua cudn day khoe nhit) con dbi véi MBA tu ngau thi tvong ung véi cong suét
truyen qua cua no.

Xac dinh ty s6 bién dong dua vao dong dién so cap vua tinh & trén. Theo cac
ty sO bién ddi ctia to may bién dong tinh cac dong thir cap twong tng trong cic nhanh
cua bao Ve | IT> | ||T | T

Dai, khi nguoi ta chon ty, sO blen dong lon hon gia tri tinh toan cua no dé c6
thé chon sb vong day cua BIG gan voi gid tri tinh toan cua né hon, do d6 lam ting do
nhay cua bao vé.

Lap bang gia cac tri tinh toan trén:

STT Tén goi cac dai luong Gia trj bang s6 cho phia

Uc Ut U

1 Dong so cap cac phia cuia MBA
tuong ung vdi cong suat dinh mirc

2 Hé sb bién d6i cta BI

3 T6 ndi diy cta BI

4 Dong thit cép trong cic nhanh cua
béo vé twong Umg v4i cong sut dinh
muc

Chon phia co gia tri dong dién so cap 16n nhat 1am phia co ban.
2. Xac dinh dong ngan mach sg cap cuc dai chay qua MBA khi ngan mach
ngoai trong ché d6 1am viéc cyuc dai ¢ tat ca cac ph1a cua MBA.

3. Tinh toan dong dién khong can bang so cip chua ké dén thanh phan I kcbtt
do chon s6 vong day khong chinh xéac giy ra.
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Dong khong can bang so cap toén phan tinh theo cong thirc sau:

kbt = =1, kebtt T Iy kebtt + | kebtt (2-31)
Véi:

-l keptt : thanh phan do sai s ctia may bién dong gy nén:

Ikcb’[t = Kkek-Kiin- fi. INngmax (2-32)
Kie: hé s6 ké dén thanh phan khong chu ky trong qua trinh qua do. Pbi voi
role PHT c6 may bién dong bao hoa voi cudn day ngan mach, hé sd nay ldy bang 1.
Kgn: hé s6 ddng nhét cua cac may bién dong, ddi v6i bao vé MBA thuong ldy
bang 1.
fi: sai s6 cuc dai cho phép cua BI, f] .= 10%.
INngmaX:thénh phan chu ky cia dong ngin mach chay qua MBA khi ngén

mach ba pha truc tiép ngoai ving bao vé.
I kcbtt : thanh phan do viéc diéu chinh dién dp ciia MBA dwoc bdo vé gdy nén.

| kebtt :AUaIaNngmax"'AUBIBNngmax (2-33)

Trong o :

OUa, OUy: sai soa tng 0di do viedc iedu chunh iedn ap cac pha cua MBA ¢
bao ved lady baing na khoang iedu chunh cho tng pha tng ng. oing thi khi tnh soa
vong dady cua may biean dong bao hoa trung gian phai lady gia tr trung bnh cua ieo6n
ap pha co ieau chunh.

IaNngmax va Ignng max: thanh phadn chu ky cua dong chay qua pha co iedu

chunh iedn ap cua MBA khi ngain méach ngoai tnh toan.

ket thanh phaan do viedc chon sod vong dady cac pha khodng ¢ ban
khodng phu hp vi gia tr tnh toan cua chung gady nedn:
Wi — W, Wi =W,
kbt :M-IINng max+%-llang max (2-34)
Itt [t
Trong do:
Wm, WHn $b vong tinh toan cta cac cudn day may bién dong bdo hoa trung
gian do1 voi cac phia khong co ban xac dinh theo yéu cau can bang strc tir dong khi
ngan mach ngoai va lam vi¢c binh thuong.

lebT-Web = lir Witt = Iiim - Wit (2-35)

Wi , Wy céce s6 vong duogc chap nhan (sd nguyén) cua cufn day may bién
dong bao hoa trung gian & cac phia khong co ban tuong img .

Biéu thirc (2- 33) va (2-34) viét cho MBA ba pha va MBA tu ngau Déi véi
MBA hai cudn diy can bo bét s6 hang thir hai & vé phai cua cac biéu thirc nay.

4. Xac dinh so bd gia tr1 dong khoi dong cua bao vé Iy chua ké dén thanh

phén Iigpy.
Theo diéu kién chinh dinh khoi gia tri tinh toan 16n nhit ctia dong khéng can
bang tinh toan:

(2-36)
Vi K, hé s6 an toan ké dén sai so cua role va do du trix, co thé lay bang 1,3.

Theo diéu kién chinh dinh khoi gia tri nhay vot cua dong dién tur hoa khi dong
MBA khong tai :
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I > Kl o (2-37)

Trong d6: lgmp la dong dign dinh murc twong ung voj cong suat dinh mire cga
MBA (cug cudn day c6 cong suat 16n nhat) va voi cong suat mau cua MBA tu ngau
chua ké dén hé s§ nhiét d6i hoa, lay theo phia co ban.

K: 13 hé so chinh dinh chon trong khoang 1,0 - 1,3 khi tinh todn bao vé may
bién dong bao hoa trung gian.

Theo hai di¢u kién (a) va (b),ta chon gia tri 16n nhat 1am gi4 tri tinh toan.

5. So b6 kiém tra do nhay dé co thé xac dinh xem c6 thé dung role PHT duoc
hay khong hay phaj dung role c6 dic tinh ham loai OZT.

be so bo kiém tra d§ nhay can xac dinh dong ngan mach truc t1ep khi hu hong
x4y ra trén cac cuc MBA trong finh trang tinh toan. Tinh trang tinh toan & diy can dé
cap dén ca c,hé dd 1am viéc cia MBA va ca ché d6 lam viéc cua hé théng.

H¢ s6 do nhay cua bao v¢ xac dinh theo cong thirc:

K= R (2-38)
lkAR ,

Trong ¢6 Iry 1a dong trong cudn day role. Dong nay phu thudc vao dong ngan
mach va so do noi1 day ciia may bién dong. Trén hinh 2.23 v€ sy phan bé dong dién
trong mach bao vé so léch cua MB,A 3 cudn day doi véi mot so truong hop ngan
mach khac nhau. D€ don gian, h¢ s6 d§ nhay duoc xac dinh voi gia thiét la toan b
dong ngan mach chi chay tir mot phia dén.

Tiar: dong khoi dong cua role twong Gmg véi sb vong & phia c6 dong I chay
qua.

Néu hé ,sé do nhay tinh dugc 16n hon 2 thi s tiép tuc_ tinh toan cho rqle PHT
theo trinh tu tiép theo dudi day con khong thi co thé khong can tinh thanh phan I”yepy
do di€y chinh dién ap gay nén voi gia thiét 1a khi thay doi dau phan ap ta cling s€
thay doi dai lugng dat cua bao vé.

Trong nhimg truong hop khi di khong tinh dén thanh phan 1" ma bao vé
van khong dam bao dugc do nhay can thiét hodc la phai bat budc ké dén thanh phan
khoéng can bang thi nén dung cac bao vé ¢ dic tinh ham loai OZT (xem muc 3).

Doi v6i nhing truong hop dong thir MBA vao mot phia dién ap ,néo do hoac
khi MBA ba cuén day, (hay tu ngau) lam vi¢c trong tinh trang mdt may cat ¢ phia nao
d6 da cat ra thi c6 thé cho phep ta ha thap yéu cau vé do nhay ciia bao vé so léch.
Trong nhing truong hop nay néu bao vé khong du do nhay thi cac bao vé khac nhu
bao vé role hoi, hay bao vé du trit cia MBA sé& tac dong cat MBA.

6. Xac dinh s6 vong cudn co ban cua bién dong bdo hoa trung gian, tuong ng
v0i dong khoi dong cua bao vé (phia co ban la phia c6 dong dién thu cap BI lon
nhat).

Wy = - KR (2-39)
| kiRcb
Trong do: Iares la dong khoi dong cua role tinh qui d6i vé phia co ban. N6 bang ty s giira
dong khai dong so cap v6i hé s bién dbi cua BI ¢ phia co ban c6 tinh dén so d6 nbi day,
Liareb = Ksa.(Ika / m).
Gia tri n; theo phia co ban.
Fyar: Strc tr dong (A-Vong) khaoi dong cia role
Loai PHT-562 F4 = 60AV
Loai PHT-565 Fi4r = 100AV
Vi dong dién ¢ phia co ban 1a 16n nhat nén sd vong cudn co ban cua bién
dong bo hoa trung gian 13 bé nhat.
Ch thich hinh 2.23: So d6 phéan bd dong trong MBA ba cudn day va role so 1éch
khi:
a: ngan mach 2 pha phia ngudn.

76



b: ngan mach 1 pha phia nguén.

c: ngan mach 2 pha phia cudn sao.
d: ngan mach 3 pha cudn tam giéc.
e: ngan mach 2 pha phia cudn tam giac.

7l @ N Y )
W) N i oL |
k:@ﬁl ; ;N\I; :I(ﬁ) ;2)
Wi % ’_‘i ’_% § é EWII 2@ ngr
W | !
1 0 BJ—E
BlI -T Bl 0|
I S I s
NIl E_T E_T EAT /
a b c a b c a
Nguoan
s
T s
i o
e
L2 F =" |
I| >
Wy =W W I
Wi =\6W| Wlllé ’_% ’_%J Hé %_Lé BI
Npy| Lj E;
anlg:i g:ﬁ E;
a b C a b c b/

Nguoan

Blc
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Hnh 2.23: S oa phadn boa dong trong MBA va mach th
cadp BI khi xay ra ngain mach trong vung bao veo

7. S6 vong clia cac cudn day & céc phia khac, xéc dinh tir diéu kién can bang
suc tur dong trong may bién dong bao hoa trung gian khi MBA lam viéc binh thuong
va khi ¢6 ngan mach ngoai theo biéu thuc (2-35):

lob-Weo = I -Wigt = Lt - Wy

S6 vong tinh toan phia I:

Wi = Wep -7 (240
N i IT
So vong tinh toan phia I1:
l'ep
Wirte = Wep 52 (2-41)
nT

. Web: sO vong cuon co ban cua BIG sau khi da liy tron (vé phia sé nguyén
gan nhat) tuorng ung véi sO vong tinh toan thyuc té c6 duoc cua BIG.

Neu sb Vong tinh toan Wy, , Wy tinh theo (2-40) va (2-41) ra nhiing s6 1é thi
ldy vé s6 nguyén gan nhét phia 16n h(m hodc bé hon, sao cho dong dién khong can
bang tong Iy, c6 ké dén thanh phan I kcb (do viéc chon sé vong ddy W, va Wy, khong
phu hop v6i gia tri tinh toan cua ching gy nén) trong moi truong hop ngin mach

ngoai s€ khong lam cho bdo vé tac dong nham.
Can chu y rang doi V01 10a1 role Frgg= 100A thi sai s do viéc lay tron s vong

day gay nén (thanh phan | kcb) n6i chung s& bé hon 13 d6i véi loai role cd Fygr= 60A.
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D61 voi MBA ba cudn day khi s6 vong chap nhén cua ba phia khac nhau thi
phia co ban s€ ndi vao cudn day so léch ciia BIG con céac phia kia s€ ndi vao cudon
day can bang

D6i v6i MBA ba cudn day khi sé vong chap nhan & hai phia nao do glong
nhau va voi MBA hai cudn day thi phia ¢co ban s& ndi vao mét cudn day can bang nao
do (hoac m(f)t,phén cua cudn déy can béng va mot phﬁn, cua cudn day so léch) con
phia kia s& n61 vao cudn day can bang con lai. Cach ndi nay cho phép ta chon so
vong day ¢ phia co ban gan vdi gia tri tinh toan cua n6 hon.

8. Xac dinh gla tri chinh x4c cua dong khong cin biang so cip cia bao vé co

ké dén thanh phan | kebtt theo cong thure (2-31) va (2-34):
- Wit =W, N L Wi — Wy ™
C ) ng max - ng max
Wit ) Wit °

| keptt = =1, kebtt T I\ kebtt T I\ kcbtt

|

|

) 21 I

|

OHIHzS 1470 Cuo6n so leéch :
|

|

|

|

|

|

|

|

01234

|

: 01234HHI , . 3210
|

| L _____ 8 16 24

:@—LIIU R 1 1220 @I N

I Y 7 | L

|

|

|

|

|

Hnh 2.24.a: S oa nodi dady rle PHT — 565 eo
the hieén bao veé so leoch MBA

: Cuo6n cadn baing :
< : 1 -l :
: OIHH% 1470 Cuo06n so ledch :
I 01234 |
e J—@HHJ 8 16 2 !
: Cuodn cadn baing R, 12 20 [ ] l L<:>_| .

J 11 |
| i
g | @_/R_@ |
| |

Hnh 2.24.b: S oa nodi dady rle PHT — 565 eo
the hieon bao veod so leéch MBA

9. Xéc dinh gia tri chinh x4c cua dong khoi dong so cap cua bao v¢ theo gia tri
chinh xac cua dong khong can bang, tinh theo bi€u thire (2-36). Tinh doi dong khoi
dong nay sang phia thr cap cua BI ¢ phia co ban.

Néu nhu dong tinh ddi nay 16n hon dong khoi dong cia role tuong ng voi sd
vong da dugc chdp nhan & phia co ban thi phai chon lai s6 vong ¢ phia co ban vé
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phia b¢ hon gan nhét. Sau do lai tinh lai sO vong cua cac cudn diy cua BIG & céac
phia con lai turong tmg v4i s6 vong ¢ phia co ban vira duge chap nhan Wceb theo céc
cong thirc (2 40), (2- 41) Cu nhu vay tinh cho dén khi nao dong khoi dong ctia bao

V€ co ké dén thanh phan |, bang hodc bé hon dong khoi dong ctia bao vé da duoc

chap nhan méi thoi.
10. Xéac dinh cac dong ngin mach so cdp va nhitng dong thir cip tuong tng
ctia BI, roi tinh hé s6 do nhay theo cong thirc (2-38) hodc cong thire sau:

K. 2IRW

FkaR

Ir: dong thir cap & moi phia ctia bao v¢ cé ké dén dau cia n6é & dang ngan
mach dang khao sat.

W: s vong cua cudn day BIG & phia twong ung.

HE s0 do nhay Kn phai tinh chg tat ca cac truong hop lam viée khac nhau cua
MBA dugc bao v€ cung nhu cua h¢ thong va mang dién cung cap, khi co nhirng dang
ngan mach khac nhau xay ra trén cuc MBA dugc bao vé.

Khi ~dung cong thire (2-42) can phai tinh sy phan b cta dong su ¢b va dong &
cac phia ctia mach bao vé. Khi dung cong thirc (2-38) can xac dinh dong trong may
bién dong BIG cla role voi gia thiet la tgan bo dong ngan mach chj chay ¢ mot phia
cung cap dong sy c6 lon nhat ¢ dang ngan mach dang khao sat. Néu tinh toan so bd
thi dung ¢ong thirc (2-38) tién hon.

Néu nhu d6 nhay t6i thiéu nhan dugc tron tinh trang tinh toan bé hon gia tri
cho phép, dong thoi gia tri tinh toan cua dong khoi dong ciia bao vé lai chon theo
dicu kién chin% dinh khoi dong khong can bang khi ngan mach ngoai thi phai tinh
toan lai bao vé voi role c6 dac tinh ham loai OZT.

Kn (2-42)

Bdng tong hop gid tri tinh todn:

STT | Tén dai lugng tinh toan Ky hiéu va cong thirc tinh Gia tri,
bang so
1 Dong khot dong cua role ¢ phia '
co ban Ikchb Ksﬁ_ (Ikd khi chua
n
) ké den I ka)
2 S6 vong tinh toan cua cudn day Fiir
may bién dong bdao hoa trung | Wepy = :
gian ¢ phia co ban | kAiRcb
3 S6 vong ¢ phia co ban so bo | W
dugc chap nhan
4 Dong khoi dong cua role ¢ phia | | _ Fyar
co ban tuong Gng kRcb Wep
5 S6 vong tinh toan cua cudn day | o
may bién dong bdo hoa trung | Wiy = Wgp—2-
gian ¢ phial I
6 So bo chon s6 vong phia I W,
7 Sb vong tinh toan cua cudn day | cbT
may bién dong bdo hoa trung | Wi = Wep -2
gian ¢ phia II Lt
8 So bd chon s6 vong phia II W,
9 Thanh phan dong khong can " Wi — W,
bang so cap do viéc chon sO | |lyeptt = I Nngmax
vong phia I khéc véi gia tri tinh Itt
toan cua no gay nén trong truong
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hop ngan mach tinh_todn

10 | Dong khong, can bang tinh toan
0 phia so cap c6 ké dén thanh

I keott = lkebtt + kebtt

+ | ebtt

11 | Gia tr1 chinh xac dong khoi
dong cua so cap cua bao ve

I kiReb = Kat-l kepit

12 | Gia tri chinh xac dong khoi

Ikn

dong cua so cap cua role ¢ phia | lgareo = Ksi
co ban
13 | SO vong cua cac cudon day cua | Phia co ban ch
may bién dong bao hoa cudi | Phia I WI
cung duoc chap nhan Phia IT Wy
IV.3. Bio vé so léch dung
Lo 3 A AF, (A-V)
BIG ¢6 dac tinh ham OZT: 1300
Chi dan chung: 1100
N 1. Role loai OZI;F co (rinot c%on oo 1al:
am nam trong may bién dong bao sonal |
hoa trung, giangcho phép ta hér%l cac 900 o /
bao v¢ bang dong dién lay tir may
bicn dong dat ¢ phia nao do. Pac 800
tinh khdi dong cua role khi c6 ham /
Fi, = f(F) phu thudc vao goc gitra 600
dong lam viéc I, va dong ham I;.
Trén (hinh 2.25) vé& dac tinh gidi han 400 /
tuong Ung cua cac gia tri ham 16n Vg
nhat va be nhat., | arh
2. So d0 nodi cac cu@n day 200
trong role va so d6 bao y¢ may bién
ap hai va ba cudn day bang role loai

OZT trinh bay trén hinh 2.26a, 2. 26b
trong do cuon ham duogc nodi ti phia
c6 dong ngan mach 16n hon.

3. Dung role so léch c6 cudn

0777200 400 600

800 F, (A-V)

Hnh 2.25: aic tnh khi oong cua rle 10a1 uz1

ham cho phép ta khong can chinh dinh dong khéi dong theo dong khong can bang
khi ngan mach ngoai. Khi do suc tir dong do cudn ham sinh ra s€ dam bdo cho bdo v¢
role khong tac dong. Vi thé bao vé dung role c6 cuén him thuong co do nhay cao
hon so v61 cac bao v¢ khong c6 cudn ham (loai PHT).

Bao v¢ dyng role OZT -1 thu:orng dung trong truong hop sau day:

- M4y bién 2 ap hai hogc ba cudn déy co may cat trong mach ty dung.

- May bién ap hai hodc ba cudn day (hay bién ap tw ngau), noi vao hé thong co

cong sudt 1on qya hai may cat.

- May bién 4p ba cudn day trong 6 mdt cudn ndi voi phia khong co ngudn.
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Hnh 2.26a: S od nodi dady rle OZT - 1

4. Dé bao vé khong tac dong khi ngin mach ngoai trong trudng hop cuén him
khong Iam viéc (vi du may cat noi vao cudn ham da cat ra) hoac khi dong MBA
khong tai, can phai chon dong di¢n khoi dong theo cac diéu kién nhu doi vt bao v
PHT: . . ,

* Theo diéu kién chinh dinh khoi dong khong cdn bang tinh toan lon nhat khi
ngan mach ngoai:

trong do6: hé sb an toan Kat 1,5.
Dong khong can bang tinh toan Iy dé chon dong khot dong Iygmin dugc xéac
dinh nhu role PHT.

oot = Tkobtt * Vebtt + eebt
I kebtt = K kck-Kﬁn-fi A Nng max

lkebtt =AU, aNngmax AUBI BNNng max

o Wi =W L Wit —
kcbtt — INng max

* Theo diéu kién chinh dinh khéi dong tir hod nhdy vot khi dong MBA khéng
tai:
lq > Kl (2-44)
trong d6: h¢ s6 K =1,2 -1 5
* Theo diéu kién chinh dmh khoi dong ngdn mach 1ém nhdt khi ngdn mach sau
MBA tw ding (hodc khing dién tw ding). Néu trong mach tw ding khong dat bién

dong cho bao vé so léch. Thong thuong diéu kién nay khong phai la diéu kién tinh
toan.
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Trong hai diéu kién (a), (b) h¢ s6 an toan lay cao hon d6i véi loai role PHT vi
trong role so 1éch loai OZT khong c6 cudn day ngan mach, anh huéng cua dong qua
do s€ 1omn hon.

5. S0 vong cua cudn day lam viéc cua may bién dong bdo hoa (cudn can bang
va cudn so Iéch) twong tng voi dong lygmi, xac dinh twong tuy nhu doi véi bao vé
dung role PHT. Theo cong thuc (2-39), (2-40), va (2-41):

Fia I I
Wepg = —PR— Wiy = ch-lc—bTi Wi = Wep. 21
KARcb ) LY T
6. Cudn ham cua role OZT nén nodi yao t6 may bién dong nao dam bao dugc
d6 nhay cua bao v€ ndi chung cao nhat. Muén vay phai lam sao cho:
Dong khoi dong clia bao vé cang bé cang tot.
Khi ngan mach trong vupg bao v¢ (trong nhiing truong hop kiém tra do
nhay) tac dong lglam cang b¢ cang tot.
Thuec té dé chon dugc phia ndi voi cudn hdm mot cach hop 1y can phai xem
xét mot cach cy thé.
Vi dy doi v6i cac so dd ndi véi may tang ap (hinh 2.27) c6 thé chon to may
bién dong ndi véi cudn ham nhu sau:

II II

—i_l

I

a/ b/
- edn edn
cuoo , CUOO
n n
III ham 11T ham

II
edn
cuoo

I
ham
d/

I

Hnh 2.27: S oa nodi dady cac MBA taing ap 3 cuoon dady (t ngaéu)
dung rle so leéch co cuoon ham
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* Pbi véi may bién 4p tang ap hai va ba cudn day (hogc MBA tu ngau) & cac
cap dién ap déu co ngyon, trong mach ty dung co dat may cat con trong mach may
phat khong dat may cat thi cudon him cua may bién dong nén ndi vao t6 may bién
dong dat ¢ tu dung (hinh 2. 27a)

* Po1 véi MBA tang ap ba cudn day ¢ ca ba cap dién ap déu co nguon cung
cp, trong mach may phat va mach tu dung déu c6 dat may cat thi cudn ham cua role
so léch nén ndi vao tong dong dién cua hai nhanh may phat va ty dung (hai to may
bién dong cua hai nhanh ndi song song) dé khoi Ehal chinh dinh dong khoi don% to1
thiél%3 ctia bao vé theo dong khong can bang khi hu hong trong may phat dién (hinh
2.27b).

* Do1 voi may bién ap tang ap hai hodc ba cudn day, n01 v4i hé thdng cong
sudt 16n qua hai may cat thi cuon ham cpia role so 1éch nén ndi vao td may bién dong
dat trong mach cua mot trong hai may cat d6 ( hinh 2. 27c).

*Pbi v6i MBA tang ap ba cudn day lam vi¢c theo so dd bo, phia dién ap
trung khong c6 nguén cung cap, trong mach, ty dung va mach may phat khong dat
may cat thi cudn %am cta role so 1éch nén ndi vao t6 may bién dong dit & phia cip
dién ap trung (hinh 2.27d).

Sau day chung ta khao sat mot sO vi du vé cach ndi cudn ham trong bao vé cia
may bién &p giam 4p (hinh 2.28):

II

b/

A

can

E cuod
" n
ham

c/ d/ e/

ean
= cuod
—"n
I m | ham

II

Hnh 2.28: S oa nodi dady cac MBA gigm ap 2, 3 cuoon dady (hoaic t
ngaéu) dung rle so leoch co cuoon ham
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* Poi vo1 cac MBA giam ndi véi hé thong c§ cong suat 1on qua hai may cat
thi cudn ham cua role so léch nén ndi vao t6 may bién dong dat trong mach ctia mét
trong hai may cat d6 (hinh 2.28a). . . .

* PO1 vl cadc may bién ap giam, ba cudn day chi néi véi mdt ngudn cung cap
(hinh 2.28b) khi c¢6 di¢u ap duoi tai va dong khoi dong cua bao vé tinh theo dicu kién
chinh dinh khoi dong khong can bang khi ngan mach ngoai (& ca hai phia khong c6
ngudn) 16n hon dong khaoi dong tinh theo diéu kign chinh dinh khoi dong tir hod nhay
vot thi cuon ham cua role so I¢ch nén ndi vao t6 may bién dong dat trong mach noi
vo1 nguon. , . .

Neéu khi ngan mach ngoai & mot phia nao d6 dong khong can bang rat 1om va
dong khoi dong cua bao vé tinh theo diéu ki¢n chinh dinh khoi dong khong can bang
0 phia nay 16n hon 1a dong khéi dong cua bao vé tinh theo dicu kién chinh dinh khoi
dong tir hod nhay vot, con khi ngan mach & phia kia dong khéi dong cta bao vé tinh
theo diéu kién chinh dinh khéi dong khong can bang bé hon dong khéi dong ctia bao
v¢ tinh theo di€u kién chinh dinh khoi dong tir ho4 nhay vot thi cuon ham cua role so
1éch nén noi vao t6 may bién dong dat ¢ phia c6 dong khong ¢an bang 16n hon. Cach
noi nay cho phép ta chon dong khéi dong cua bao v¢ theo di€u kién chinh dinh khoi
dong tur hod nhay vot. . . . ,

* Poi vo1t MBA tu ngau giam &p noi véi hai ngudn cung cap (hinh 2.28c) cuén
ham, cda role so I¢ch nén nodi vao t6 may bién dong dat & mot trong hai mach noi véi
nguon. , . .

* P61 vo1 MBA giam ba cudn day c6 hai nguon cung cap (hinh 2.28d) khi
cudn day dién &p trung hoac cudn day di¢n ap thap co6 dién trd bang khong (r = 0)_thi
cuon ham cua role so 1éch nén nodi vao t6 may bien dong dat & phia c6 dién tré bang
kh()n%. Tuy nhién trong truong hop khi cong suét cia ngudn ¢ phia nao do bé hon so
v6i phia kia thi nén chon cach nd1 cudn ham theo nhiing chi dan & muc trén.

_* Do1 voi cac MBA giam hai cudon day (hinh 2.28¢) cudn ham cua rgle so 1éch
nén noi vao t6 may bién dong dat ¢ phia khong ngudén cia MBA. Céch no61 nay lam
‘{éng dd nhay cta bao vé khi c6 ngan mach trong MBA vi khi &y cuén ham s€ khong
am viéc. i ) ,

. Trong truong hgp chung dé co thé chon ciach noi cudon ham mdt cach hop ly

c0O thé lam nhu sau: Lan luot dat cuon ham ¢ tat ca cac phia cia MBA duog bao vé
vo1 gia thiét 1a may cat dat & phia nay da cat ra, xac dinh dong khong can bang tinh
todn cuc dai licpemax Khi cudn ham khong lam viéc va dong khoi dong to1 thiéu tuong
ung lyamin cia bdo v¢ doi voi tat ca cac phuong an dat cudn ham khac nhau.
) Phuong 4an nao c6 dong khéi dong toi thiéu Iy, bé nhat s€ dugce dung vi khi
ay do nhay cua bdo v¢ s€ cao nhat. Néu nhu hai phuong 4n nao dé cho gid tri ligmin
gan nhu nhau hoac hoan toan giong nhau (khi di€u kién tinh toan 1a di€u kién chinh
dinh khoi dong tir hoa nhay vot) thi nén chon phuong an cé tac dong ham it hon khi
ngan mach trong vung bao v¢ de¢ tang d6 nhay cua bao vé. ,

Can cht y rang c6 thé c6 truong hop néu ndi cuén ham vaéi phia ma khi ngan
mach ngoai ¢ phia do dong khong can bang tinh toan khong phai 1a 16n nhat thi phai
chon s0 vong cia cudn ham qua 16n va khi ngan mach trong viung bao vé do nhay cua
b3o v€ qua thap, trong nhitng truong hop nhu vady phai tinh toan lai voi phuong an
noi cudn ham vao phia khac. . ,

., 7. Khi cuén ham Iam vi€c n€u cd ngan mach ngoai bao vé s¢ khong tac dong.
bé kiém tra tinh khong tadc dong cuia bao vé (c6 ham) phai dung dac tinh khdi dong
twong ung voi tdc dong ham bé nhat (duong cong II trén hinh 2.25) . .

. De¢ tinh toan dugc don gian hon nguoi ta c6 the thay thé duong cong bang tiép
tuyén cua nd di qua goc toa do, khi ta thay thé nhu vay thi do du trir khong tdc dong
cua bao vé khi ngan mach ngoai sé cap hon. . ,

RQJ rang rang bao v¢ chac chan sé khong tic dong néu nhu khi ngan mach
ngoai, diém bicu dién quan h¢ F,, Fj, nam thap hon duong tiép tuyén nay, nghia la:

KatM <tgo (2-45)
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_Trong do: . L. ) ,
Iyt va Iyr: dong lam viéc va ham th cap tinh d61 vé phia thir cap cua to
may bién dong noi véi cudn ham cuia role so 1¢ch.
Wi s6 vong cua cuon ham da dugc st dung. )
Wiy s0 vong tinh toan ctia cudn lam viéc ¢ phia c6 nd1 véi cudn ham.
tgou: tg cua goc cua duong tiép tuyén voi dac tinh khéi dong thap nhat qua
role (theo s0 li€u cpa nha ché tao tgo = 0,83)
Kat: hé so an toan Kat=1,5.
Mat khac ta lai co :

Ivt N

lhr In
Va khi ngan mach ngodi |}, = | gy Nén tir (45) c6 thé tim duoc sé vong can
thiét ciia cudn ham:

Kt W
Wh > at-'kcbtt _ Ivit (2-46)
I h tga
Trong d6: | gyt va In : dong khong cén béang so cap tinh toan xac dinh theo (2-31) va

dong him so cdp ¢ dang ngin mach tinh toan dé chon sé vong cta cudn ham cua role so
1éch. ) , . ,

~ Dong ngan mach tinh toan dé chon so vong cudn ham theo biéu thurc (2-46) 1a
ngan mach ba pha xay ra trong ché d0 khi Al 16n nhat:

Al = Kat-l kcbtt (2-47)
Ih

Dé xac dinh gia tri 16n nhat cua Al can phai khao sat nhiing truong hop ngéan
mach ¢ phia do tdc dong ctia cudn ham bdo ve s€ khong lam viéc. BPong thot trong
truong hop chung tién hanh tinh todn cho nhitng phuong an lam viéc khac nhau ctua
MBA va cua hé thong dién. . ,

Khi strc tir dong lam viéc do dong khong can bang gay nén 1on hon 100A co6 thé
dung biéu thirc (2-46) va thay duong dac tuyén khoi dong bang tiép tuyen cia no
(tga = 0,85). Khi strc tir dong bé hon 100A dac tuyén khaoi dong thuc t€ khéac nhiéu
so voi duong tiép tuyén cua nd, vi vay néu tinh theo duong ti€p tuyén thi so von
cudn ham nhan dugc s€ cao hon gié tri can thiét cua n6. Mat khac viéc xac dinh tin
trang tinh todn dé st dung dudng cong thuc té sé gap kho khan vi khi tdng ti s6 Al
theo (2-47) d6i voi dac tinh thuc t€ thi tga cling tang theo. ,

8. D0 nhay cta bao v¢ khi hu hong xay ra trong vung bao vé trong nhitng ché
dd khi cudn ham khong lam viéc co6 thé dac trung bang hé s6 dd nhay tinh theo cac
cong thue:

|
Kp =%
| kAR
s W
hoiic K, :Z—R
Fear

. Céc ché do lam viéc va dang ngan mach tinh toan cling nhu hé s6 do nhay to1
thiéu cho phép cling chon tuong tu nhu 1a d61 véi cac bao vé role PHT.
9. b6 nhay cua b3o vé trong nhitng truong hop cuén ham lam viéc (c6 dong
chay qua cudn ham) hé s6 d0 nhay trong truong hgp nay tinh theo cong thuc:

Kn _ I:|V

- (2-48)
Fivka.R
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_Trong d6 :

Fyy: stre tur dong lam viéc cua role khi ngan mach truc tiép.

Flukar: stre tir dong lam viéc khéi dong cua role trong diéu kién khi bao vé &
gio1 han cua mién khgi dong trong truong hop ngan mach khao sat, nhung khong
phai ngan mach tryc ti€p ma qua dicn tr¢ qua do.

Stre tir dong lam viéc cuia role so 1éch xac dinh theo biéu thirc

Fv = Z Iyt -Wiv (2-49)
_Trong do:
, Liyr: dong thur cap & cac phia khac nhau c6 ké dén dau cua ching & dang
ngan mach tryc tiép khao sat.
Wyy: 80 vong cua cudn Jam viéc ¢, ting phia tuong tng.
_Khi c6 mot ngudn cung cap, hoac dé ti % toan don gign ngay ca khi co6 nhiéu
ngudn cung cap co thé xac dinh sirc tir dong lam viéc theo biéu thuc sau:

Fiv = I|VTZ Wive (2-50)
Trong do :
- Iiyr: dong frong cudn lam viéc cua role khi ngan mach truc tiép (néu cé
nhiéu ngudn cung cap thi gia thict dong chi chay theo phia cung cap Qhu yéu).
- Wiye; 86 vong cuop lam viée cua role so 1éch ¢ phija c6 ngudn cung cap (khi
¢6 nhidu nguodn cung cap lay phla c6 ngudn cung cap chu yéu).
Cac dong trong cac cuon lam viéc Livt, va It trong cac bleu thu’c (2-
49) va (2-50) can phai xac dinh c6 ké dén dang ngin mach va so d6 ndj may bién
dong cua bao vé. Suc tu donﬁ 1am viéc khoi dong cua role Fiyg trong bjéu thire (2-
48) x4c dinh theo dic tinh khdi dong cua role khi tic dong ham lén nhat theo trinh
ty sau:

Xac dinh siec tie dong ham cua role so léch F), khi ngdn mach theo biéu thirc:
Fh =1h7-Wh (2-51)

_Trong do:
Inr: dong trong cudn ham cua role so 1éch ¢ dang ngan mach dang khao sat
c6 ké dén so d0,ndi day cua BI.
Wi s6 vong day cua cuon ham. |

Trén mat phang F,,, F;, v€ diém biéu dién turong ung voi Flv, tinh theo (2-49)
va (2-50) va F, tinh theg (2-51) cho trudng hop ngan mach khao sat.

V&, dudng thing OA,
duong thang nay la quy tich
nhifng diém tuong ung voi dang tFy (A-V)
ngan mach khdo sat qua cac di¢n 1300
tro trung gian khac nhau, boi vi 1100
khi ngan vdi nhitng dién trd trung Ve ta
gian khac nhau su phan bb dong 900 odng /
dién va quan hé gitta cidc dong -
lam viéc va ham s& khong thay 300
doi. biém cat nhau gitra duong /
thang nay véi duong cong khoi Flivee
dong cua role tuong ung véi tac 600 /1A
dong ham 16n nhat (diém A trén T 17
hinh 2.29) s& la diém biéu dién 400 Ve
2161 han tac dong cua role, do do 7
suc tr dong lam viéc tuong ung 200
voi diém nay sé la diém lam viée o b
khéi dong Fgar O dang ngan vk 0 / >
mach dang khdo sat co6 dién tro 200 400 600 800 (A-v)
trung gian.

o
Breausy

Fin

Hnh 2.29: Xac nh sc t oong lam vieoc khi oong
cua rle theo aic tnh khi oong khi 06 ham In
nhaat.
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. Dé€ xac dinh d0 nhay cua bdo v€ can phai chon dung finh trang lam viéc cta hé
thong, ciia nha may dién hodc tram va cua ban than may bién ap dugc bao v¢ sao cho
dong dién qua cudn hém 1a 16n nhat.

Hé s do nhay tdi thiéu Kn, hammin = =2.
Doi véi trudng hop dong thir MBA hoac khi MBA ba cudn déy (hay tu ngau)

lam viéc tronlg1 tinh trang mdt may cat & phla ngo do da cat ra thi hé s6 do nhay toi
thiéu ¢6 theé cho phép lay thap hgn. Can chu y rang khi xac dinh do nhay cua bdo vé
nén ké dén sai sO cua role va dé bao vé co th¢ taic dong chac chan diém lam viéc
tuong ung véi dang ngan mach khao sat phai nam cao hon duong dic tinh khéi dong

it nhat 12 10% so voi tung do cua no.

IV.4. M4y bién dong phu cho bio vé so 1éch:

Ngoai BI chinh nguoi ta ¢6 thé ding BI phu dé bu léch pha, va higu chinh
dong khong cén bang vao role do cac dau phan gp do khac ti s6 bién doi gitta MBA
va BI chinh. D6i vo1 MBA hai cuén diy may bién dong phu dugc phoi hop vai di€u
kién dong phu tai lon nhit cia MBA (}llnnh 2.30). V61 MBA ba cuon day, chon BI

theo cudn diy cé cong suat dinh muc 16nnhat (hinh 2.31). |
Vi du: Cho bang vong day theo dau noi va so do du day, may bién dong phu

cua role so 1éch MBA cua hang GEC. Hay chon ti s6 BI phy, s6 vong day ctua cudn

BI phu trong bao vé so léch MBA.

May bién ap 3 pha: S =30MV, 11/66KV, A/Y.
] Paundi, [1-2 [2-3 [3-4 |45 |56 [x-7 |[7-8 |89 |S1-S2
So Tisobien |5 5 125 |25 25 25 215

vong | doil/l1 A

m
— I L]

fa'a
N

Biean don
phu

Hnh 2.30: Bao veo so leoch co dung BI phu
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N I 1

Al
Al

———_

F————-
[
|
|
l
|

oo

Biean
dong phu

L __

Hnh 2.31: Bao veé so leoch MBA ba cuoon dady co dung BI phu

Dong dinh mirc phia 11 KV: 30 10: =1574,6A

Cudn day MBA phia 11KV n6iA, BI ndi Y, dong thir cap vao role (chon BI
chinh 1600 /1):

Iy = 27481 _ 5 9gan
1600
Dong dinh mirc phia 66 KV: 3010 =262,4 A

A3.66 .
Cudn day MBA phia 66KV no1 Y, Bl n6i Y, dong thir cap dua vao role (chon
BI chinh 300 /1):
262,43.1

1) =——==—=0,875A
TI 300

Dé bu léch pha BU phy déu Y/A.

Tis6 (66KV / 11KV)=0,875/0,984 = 0,899.

Cuon day thtr cap S1-S2 14 215 vong.

S6 vong cua cudn so cap Bl phu n; dugc tinh:
~0,984.215 - 0,984.215

0,875 =—/—"""""=>n=——n—
" J3 1™ /3.0875

Chon hai ddu ndi cudn so cap Bl phy1a 2 va 6 (5+ 5+ 5 + 125) = 140 vong.

=139,6140vogn
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Két hop bdo vé so léch va bao vé cham ddt cudn ddy MBA:

C6 thé lién két bao vé so 1éch thur | o
tu khong cudén diy MBA va bao vé€ so 4 m (%)
léch doc MBA. Ttr hinh 2,32 ta thay néu 100 7
trung tinh cudn sao ndi dat qua dieén trd
1 don vi twong do6i, h¢ thong bao vé so 3o B I
1éch doc c6 tr1 so dat 20% sé phat hién Bpo yed chimjaat] -/
cham chi 42% cudn day tinh to dau ’
duong day. Yéu cau so do cua hai bo BI 60 %
cho hai hé thong so 1éch khac nhau, BI 4
cua bao vé so lech TTK noi sao, tron 40
khi d6 BI cua hé thong bao vé sg 1éc e % Cuod
doc thi n6i A & phia cuon day noi sao / B.yeo} 5 d‘;dy“gon
MBA, dung hai ﬁ@ BI thi ton kém, c6 20 7 T bao ved
the dung mot bo BI cho hai hé thong so '
l1éch theo cac cach sau:, )

Dung may bién dong phu tong. 100 80 60 40 20 0
Dung may bién dong phu Y/A. Hnh 2.32: Vung bao veé cuoén dady

Phuong phap sau dugc dung rong MBA theo dong khi 0dng s cadp
rai hon vi c6 thé dieu chinh dong khong
can bang cho bao v¢ so 1é€ch doc.

a) So’ d6 BI phu tong:

BI phu toong co boan cuoon dady s cadp gioang nhau noai ti cac BI chnh nh
hnh 2.33. Cac BI noai A o0ai vi he6 thoang so ledch doc, dong a vao rle so ledch doc
la hiedu dong hai pha. oai vi BI phu toong dong vao rle vaén la dong tng pha, toon
cac dong la 0 khi iedu kiedn cadn baing cuoon th t cua BI phua la dong t trung tnﬁ
MBA, rle ait cuoon th BI pht se bao ved cham aat cuodn dady noai sao MBA, nh
thed s 0a nay bao veo so ledch doc va bao veo so ledch th t khodng lam viede theo
aic tnh riedng cua mnh.

b) So dd BI phu Y/A:

Khi BI chinh n61 Y ¢ phia cudn cao MBA thi t6 BI phu n61 Y/A dé€ hi¢u chinh
g6c pha nhu hinh 2.34. Role chong cham dat dugc noi tir pﬁia so BI phu. Luu y trong
cac so do ket hop trén dé role lam vi¢c dung, khi chon BI chinh phai tinh dén tai cua
BI chinh, BI phu va cac role.

L

0 LI

V.BAO VE SO LECH KHI CO DONG TU HOA NHAY VOQT, HIEN TUQNG QUA
KiCH TU MBA

Khi déng MBA khong tai dong dién tir hod nhay vot phia ngudn, tong cac
dong nay khong phan biét voi dong ngan mach bén trong MBA. D¢ tranh tac dong
nham trong truong hgp nay cd cac phuong phap sau: , ,

. Tac dong cham: Dong tir hod 1a dong qua do, tat nhanh nén c6 thé tranh
bang cach cho role tac dong c6 thoi gian. .

Vi cac bag vé hién dai nguoi ta thuc hiéc bién phap ham hoa tan bac 2. Don
dién tir hod c6 thé phan tich ra cac thanh phan bac 2, 3, 4, ... nhung trong do than
phan bac 2 16n hon ca. Hon nita trong dong dién ngan mach dong dién bac 2 khong
c6 nén thanh phan bac 2 dugc st dung dé on dinh bdo v¢ chong lai hién tuong qua
xung kich tir hdéa khi dong MBA khong tai, khi thanh phan bac 2 16n hon gia tr1 dét,
bao vé sé bi khoa. . . .

Con khi xuat hi¢n qua kich ttr MBA, c6 thanh phan song hai bac 5 chiém phan
16m, thanh phan bac 5 nay dugc dung cho muc dich 6n dinh bao v€. Bdo vé sé bi ﬁhoé
khi thanh phan song hai géc 5 16n hon gié tri dat.
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Hnh 2.33: S od so leéch dung BI phu toong

VI. MOT SO SO PO BAO VE TIEU BIEU CHO MBA

Céc ky hiéu trén so do:

50/51: Bao vé quéa dong dién 2 cap

50/51N: Béo vé quéa dong tht tu khong 2 cap

SIN : Bdo vé qua dong thir tu khong 27 :Bao vé dién ap thap
81 :Role tu dong sa thai phu tai 96B: Bdo v¢ hoi cua dong dau MBA
74 :Role ki€ém tra cudn cat may cat 96P : Bao v¢€ hoi cia dong dau cia b PCDA

26Q): Bao vé nhiét do dau MBA tdng cao 2 cép

66 : Bao vé 4p suat ting cao trong MBA

26W : Bdo v¢ nhiét d6 cudn ddy MBA - 2 cép

66 OLTC: Bdo vé ap suit ting cao trong bo DA

33 :Baovémuc dau MBA giam thép - 2 A,V : Ampemet, Vonmet
cap
Wh : May dém dién ning tac dung W: Oatmet

Varh : May dém dién ning phan khang

Var :Varmet
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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

1] i i i i

16n.

—
L

—

B

L Lz

/s

e

—N\{\H

e
a) So do mot  b) So dé mét thanh gép ’E‘
thanh gop phdn doan bang MC 1111 |

N
N\
N\
N\
N\

l_) 700 A4S

S0 LT

\? \? d/ Heo thodng hai thanh gop co thanh gop vong

¢/ Heo thodang hai thanh
gop
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f) So do mot rudi

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.

51

&

A Khoa

51

M
1T
M
1T

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.

= = IRIl  IRW RG
= = ®I orw L]
Lowe
ol o]
2RI2

LJTRT\L['] IRI 2RI

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.

]

]

]

I

W

% :

— 4

i

g

7

A

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.

I T T % —FQ—%I—FQ—/ T I
v 21 o/ v
A D
C1 ,
v v G2y v
| | v v ; .
O i [l
Dady daén & : : ;g
ph i;l |lCl 01’ i i |c2'0|C2_v
= [ 11,4 A
L LI\~ +
Kieom tra

|
vV 1 1 K

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
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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

103



(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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F1

I

D1

R1

II

Si

'y *
1 25;"
F2

v D2

R2

[

R K
£

Hnh 20: S oa bao veé so leéch heo
thodng hai thanh gop

L

[
v gy
If

R2

| , 3 M
+—> E:TJ —> > [I_
il R K
ot | b
i -
N gt []“
1
i >
D > [I_

Hnh 20b: S oa phadn bod dong th cadp
BI khi ngain mach tredn thanh gop 1

I

II

I

> RI
i gt |w iy
([I:lk < " R K
£
L) \ﬁ ] E]T
3
g W
- Rz[l_
§N

Hnh 20a: S oa phadn bod dong th
cadp BI khi ngain mach ngoai

It

II

=

HH

|||—<

[F

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.
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[
\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
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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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A. Gié6i thiéu chung vé bao vé dwong day

_ Phuong, phgp va chung loai thiét bi bao vé céac duong day (DZ) tai dién phu thudc
vao rgt nhi€u yéu to nhu; DZ trén khong hay DZ cép, chiéu dai DZ, phuong thirc noi dat cua
hé thong, cong suat truyén tai va vi tri cua PZ trong cau hinh ctia h¢ thong, cap dién ap cia

I. Phan loai cac dwong day.

Hién nay c6 nhiéu cach dé phan loai cac DZ, theo cip dién ap ngudi ta c6 thé phan
biét:
"~ DPZhaap (low voltage: LV) tuong tmg véi cip dién ap U < 1 kV.
bZ trung ap (medium voltage: MV): 1 kV <U <35 kV.
DZ cao ap (high voltage: HV): 60 kV <U <220 kV.
DZ si€u cao ap (extra high voltage: EHV): 330 kV < U <1000 kV.
BZ cyc cao ap (ultra high voltage: UHV): U > 1000 kV.
Thong thuong cac BZ c6 cap di¢n ap danh dinh tir 110 kV trd 1€n dugc goi 1a BZ
truyén tai va dudi 110 kV trd xudng goi 1a BZ phan phdi.
Theo cach bé tri BZ c6: BZ trén khong (overhead line), PZ cép (cable line), BZ don
(single line), BZ kép (double line)...

II. Céac dang sw c6 va bao vé dé bao vé dwong day tai dién.

Nhiing sy ¢b thuong gip d6i v6i DZ tai dién 1a ngdn mach (mot pha hodc nhiéu pha),
cham dat mot pha (trong ludi dién c6 trung tinh cach dat hoac noi dat qua cudn dap hd
quang), qua dién ap (khi quyén hodc noi bo), dit ddy va qua tai.

Pé chéng cac dang ngan mach trong ludi ha ap thudng nguoi ta ding cu chay (fuse) hoic
aptomat .. ) )
_bé bao vé cac BZ trung ap chong ngan mach, nguoi ta dung céac loai bao vé:
Qué dong cat nhanh hoac c6 thoi gian véi dac tinh thot gian doc 1dp hodc phu
thudc._
Qua dong c6 huodng.
Bao vé khoang cach.
) Bao v¢ so 1éch str dung cép chuyén dung.
Doi vgi BZ cao ap va si€u cao ap, nguoi ta thuong dung cac bao vé:
So 1éch dong dién.
Bao vé khoang cach.
So sanh bién dg, so sanh pha. .
So sanh hudng cong suat hodc dong dién. i
~ Sau déy chung ta s& di xét cu thé cac bao vé thuong duge dung dé bao vé BZ trong
hé thong dién.
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B. Cac loai bao vé thwong dung dé bao vé
duwong day

I. Bao vé qua dong

I.1. Bdo vé€ qua dong co thoi gian (51):

Bao vé qua dong co thé 1am viéc theo dic tinh thoi gian doc lap (duwong 1) hoic phu
thuoc (duong 2) hoidc hon hop (dudng 3;4). Thoi gian lam vi€c cua bao vé c6 déc tinh thot
gian doc 1ap khong phu thudc vao tri sé dong ngan mach hay vi tri ngan mach, con ddi voi
bao v€ co6 dac tinh thoi gian phu thudc thi thoi gian tadc dong ti 1€ nghich voi dong dién chay
qua bao v¢&, dong ngan mach cang 16n thi thoi gian tac dong cang bé.
cach tinh toan va cai dat cua bao vé kha

| \ @
don gian va dé ap dung. Thoi gian dit cia

I.1.1. Bao v€ qua dong véi dac !
I
I
I
[
I
I
I
I
I
cac bao vé phai duoc ph01 hop véi nhau : N A3)
I
I
|
I
I
I
I
I
I

tuyén thoi gian doc 1ap:

Uu diém cua dang bao vé nay la

sao cho c6 thé cat ngan mach mot cach
nhanh nhit ma van dam bao dugc tinh

chon loc cua céac bao vé. w \

Hién nay thuong dung 3 phuong — Q)
phap ph01 hop gitra cac bao vé qua dong .
lién ké 1a phuong phép theo thoi gian, 0 ko I
theo dong dién va phuong phap hon hop Hinh 4.1: Dac tinh thoi gian cia bao vé qud dong
giira thoi gian va dong dién. doc lap (1), phu thuoc (2) va hon hop (3, 4)

1.1.1.1. Phoi hop céc bio vé theo thoi gian:
bay la phuong phap phd bién nhat thuong dugc dé cap trong cac tai liéu bao vé role
hién hanh. Nguyén tic phbi hop nay 1a nguyén tic bac thang, nghia 1a chon thoi gian ciia
bao v€ sao cho 16n hon mot khoang thoi gian an toan At so voi thoi gian tac dong 16n nhét
cua cap bdo vé lién ke trudc no (tinh tir phia phu tai vé nguodn).
th = tn-1)max T At (4-1)
_ Trong do:

ty: thoi gian dat cua cép bao vé thir n dang xét.
tm-1)max: thol gian tdc dong cuc dai cua cac bdo v¢ cua cap bao v¢ dung trudc nod

(th n). At: bac chon loc vé thoi gian duge xac dinh boi cong thic:
At = Er. 107 [t 1ymax + ta] + tvcae1) + tap
~ 2.10” Ert(o-tymax + tic 1) + L + tap (4-2)
Voi:
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ER: sai s0 thoi gian tuong doi ciia chuc ndng qua dong cap dang xét (co thé giy
tdc dong som hon) va cap bao v¢ trude (kéo dai thoi gian tac dong cua bao vé), doi véi role
s0 thuong Er = (3 + 5)% tuy tyng role.

tmc (m-)): thol gian cat cua may cat cap bao vé trude, thuong co gla tri 1y bang
(0,1 +0,2) sec do1 véi MC khong khi, (0,06 + 0,08) sec voi MC chan khong va (0,04 + 0,05)
sec vai MC khi SFe6.

¢ thoi gian sai s6 do quan tinh khién cho role van ¢ trang thai tac dong mic du

ngan mach ?‘Ia bi cat, véi role soO ty thuong nhé hon 0,05 sec.

tgp: thoi gian du phong.

Ddi voi role dién co bac chon loc vé thoi gian At thuong dugc chon béng 0,5 sec,
role tinh khoang 0,4 sec con ddi véi role sé At = (0,2 + 0,3) sec tiiy theo loai may cat dugc
su dung.

Gia tri dong dién khéi dong cua bao vé Ixpp trong trudong hop nay dugce xac dinh
boi:

| kAR = Kat-Kmm- v max (4-3)
K tv
Trong do:

K, hé s6 an toan dé dam bao cho, bao vé khong cit nham khi ¢ ngan mach
ngoai do sai 80 khi tinh dong ngan mach (ké dén dudng cong sai s6 10% cua BI va 20% do
tong trd ngudn bi bién dong).

Kom: he sO m& may, o thé lay Kom= (1 5+2)9).
Ki: h¢ s0 tro ve cug chirc nang bap v¢ qua dong, ¢6 thé lay trong khoang (0,85 +
0,95). S¢ di phai sir dung hé s6 K, ¢ day xuat phat tir yéu cau dam bao su [am viéc on dlnh
cua bao vé khi co cac nhiéu loan ngan (hién tuong ty mé may cia cac dong co sau khi TDL
dong thanh cong) trong hé thong ma bao v€ khong duoc tac dong.

Gia tri dong khoi dong cua bao vé can phai thod man diéu kién:

Ilvmax < IKDB < IN min (4'4)

_Voi:
Ilv max. dong dién cuc dai qua doi tugng dugc bao vé, thuong xac dinh trong ché
dd cuc dai ctia hé thong, thong thuong:
IlV max = (1505 - 1)2)Idm (4-5)
Trong trudng hop khong thoa man diéu kién (4-4) thi phai sir dung bao vé qua dong
c6 kiém tra ap.
IN min: dong ngan mach nhoé nhét khi ngan mach trong Vung bao vé.
Khi yéu cau phai cai dat gia tri dong khdi dong cho role, gia tri nay s€ dugc tinh theo
cong thuc:

K Ikas
kAR =———— (4-6)
n
_Trong do:

ng ty sb bién d6i cua BI.
(3)

K®: hé sb so do, phu thudc vao cach mic so dd BI Kg;) = W DPéi véi so dd
B

sao hoan toan hodc sao khuyét thi K( ) = =1, con so dd s 8 thi Ke (3) = \/:_3

I.1.1.2. Phoi h0’p cac bao vé theo d(‘)ng dién:

Thong thuong ngan mach cang gan nguon thi dong ngan mach cang lon va dong
ngan mach nay s& giam dan khi vi tri diém ngin mach cang xa ngudn. Yéu cau dat ra ¢ day
1a phai ph01 hop cac bao vé tac dong theo dong ngan mach sao cho role & gan diém ngan
mach nhat sé& tac dong cat may cat ma thoi gian tac dong giira cac bao vé van chon theo dic
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Phuong phap nay tinh theo dong ngin mach pha va lwa chon gia tri dét cta bao vé
sao cho role & gan diém su co nhat s& tac dong. Gia sir xét ngan mach 3 pha N©® tai diém N,
trén hinh 4.3, gia tri dong ngan mach tai N, dugc xac dinh theo cong thurec:
cU
| " nguaon ( 4_7)
’ \/:_B(Z nguaon AB )

Trong do:
Unguén: dién ap day cua nguon
c: hé so thay doi dién ap ngudn, co thé lay ¢ = 1,1.
Znguin: tONg trd nguon, duge xac dinh bang:
U 2
7 nguaon ( 4—8)

nguaGsH S
NM

v61 Snu 1a cong suadt ngan mach cua nguodn.

HT A B C D

: anuf)n

| 4l

4] |
E 5 745 ¥
. z £ i
: Z £ |
| £ £ E 1
| £ t CAAT N
N N I
.......... i : :E/{ At Ei |
| CA N ] A4 |

Ving chét I

Hinh 4.3: Pdc tuyén thoi gian cua bao vé qua dong trong luoi dién hinh
tia cho truong hop phoi hop theo dong dien

Chung ta nhan thiy cac dong ngan mach phia sau diém N, (tinh vé phia tai) s& c6 gia
tri nho hon Ino(bo qua truong hop ngan mach qua mot téng tro 16n) do d6 gia tri dat cua
dong dién cho bao vé dat tai A co thé chon 16n hon dong Ix,. Trong trudng hop tong quat,
gi4 tri ctia dong dién & cp thir n (tinh vé phia phu tai) chon theo phuong phép phéi hop
dong dién s& dugc tinh theo cong thirc:

K 4-C-U nguas
I KAn — at ngunz?lon (4_9)
\/é(z nguadmax + le(nl)
n=

117



Trong do:
m 2 M r r
Z Z () : tong trd DZ tinh tir ngudn dén cap bao vé thir (n -1).

m 'sb cAp bao vé cua toan DZ.
=(,1+1 3) hé s an toan dé dam bao khong cat nham khi co ngan mach
ngoai do sal sO t1nh dong ngan mach (ké dén duong cong sai s6 10% ctia BI va 20%
do tong tr¢ nguodn bi bien dong).

Chung ta thdy do c6 hé sb an toan Ky > 1 nén bao vé s& ton tai vung chét khi xay ra
ngan mach tai cac thanh gop. Uu diém ctia phuong phéap nay 1 ngan mach cang gan ngudn
thi thoi gian cit ngan mach cang nho.

I.1.2. Bao vé qua dong cuc dai véi diic tuyén thoi gian phu thudc:

Bao vé qua dong c6 dic tuyén thoi gian doc 1ap trong nhiéu trudng hop khoé thuc
hién duogc kha nang phéi hop véi cac bao vé lién ké ma van dam bao dugc tinh tac dong
nhanh cta bao vé. Mot trong nhimg phuong phap khic phuc 12 nguoi ta stir dung bao vé qua
dong voi dac tuyén thoi gian phu thudc. Hién nay cac phuong thire tinh toan chinh dinh role
qua dong so voi dac tinh thoi gian phu thugce do da dang vé chung loai va tiéu chuén nén
trén thyc té van chua dugc thong nhat vé mit Iy thuyét diéu nay gay kho khan cho viéc tham
ké va kiém dinh cac gid tri dat.

Hinh 4.4: Phoi hop ddc tuyén thoi gian cua bao yé qua dong trong
lwoi dién hinh tia cho truong hop dac tuyen phu thuoc

Role qua dong véi dac tuyen thoi gian phy thuge duge str dung cho cac BZ ¢6 dong
su co bién thién manh khi thay ddi vi tri ngan mach. Trong truong hop nay neu sir dung dac
tuyén doc 1ap thi nhiéu khi khéng dam bao cac diéu kién k¥ thuét: thoi gian cit su ¢d, 6n
dinh cua h¢ thong... Hién nay ngudi ta c6 xu hudng ap dung chirc nang bao vé qua dong voi
dac tuyen thoi gian phu thudc nhu mot bao vé thong thuong thay thé cho cac role co dic
tuyén doc lap.

Dbi voi cac role qua dong co dic tuyen thoi gian phu thude c6 gidi han loai dién co

cua Lién X6 (cit) khong c6 cac duong dac tuyén tiéu chuan théng nhit, n6 thay ddi theo cac
role. Trong tat ca cac role qua dong so hi¢n nay cua SIEMENS, ALSTOM, SEL, ABB...,
déu tich hop ca hai dac tuyén ddc 1ap va phu thudc. Gia tri dat dong phu thude thoi gian co
thé duoc xac dinh bfing mot trong ba cach sau:
Dud6i dang cdc bang gia tri s6 “dong - thoi gian”.
Dud¢i dang céc do thi logarit co s6 10 (1g).
Dud¢i dang céc cong thuc dai so.

Hién nay trén thuc t€ ton tai nhiéu tiéu chudn duong cong dic tuyen thot gian phu
thudc cta bao vé qua dong sd nhu: tiéu chuan ctua Uy ban k¥ thuat dién qudc té (IEC), cua

118



m" -1

_ Trong do:

m2—1

(4-10)

ti, tr: twong Ung 13 thoi gian tic dong va thoi gian trd vé cua bao vé tng voi boi

s0 dong m.

Gia tri m dugc x4c dinh bang cong thirc: m =

v6i In: gi tri dong ngén mach chay qua bao vé.
Ixps: dong dién khoi dong cua bao vé dugce xac dinh theo gia tri dong dién tai, co

thé tinh theo biéu thirc:
lkag = (11+15)

_ Trong do:

P

J3.U.co COSp

(4-11)

Pqq: 1a cOng suét tac dung danh dinh cia tai chay qua déi tuong duoc bao vé.

U: di¢n ap déy danh dinh cua lugi dién.

TD: hé s thdi gian (Time Dial) ctia mdi duong cong trong by dudng cong tiéu
chudn_va 1a gia tri dat khi ta chon duong cong do trong bd nh¢ cua role.

K, K, n: cac gia tri phu thydc vao loai du’ong cong dic tuyén co do dc khac
nhau. Vi du tuong g vdi cac tiéu chuan ta ¢ cac gia tri sau: IEC255-3A: K =0,14, K, = -

1,08, n = 0,02; IEC255-3B: K =13,5,K; =-13,5,n=
2.

1; IEC255-3B: K = 80, K, = - 80, n=

_ Duéi déy sé& gidi thiéu mot sb dudng cong dic tuyén theo tiéu chuan IEC255:
Puong cong doc chuan SIT (standard inverse time): hinh 4.5.

014 08
ty = TDW; = :LZ (4-12)
i m-e -1 m- -1
Puong cong rat doc VIT (very inverse time) IEC255-3B: hinh 4.6
135 135
= TD 3 =-TD 3’ tia
- 1 m2 -1 (sec
- Buong cong cuc dbéc EIT 100
(extremely inverse time): hinh 4.7 T
80 |
t 4= TD 2 ;
-1
80
TD (4-14) 10 i\
—1 ) TN N
Can cht y la cac hé so thoi gian ‘\\\ N
dat TD thuong chj dao dong trong khodng NN TD
SNANS 1
(0 05 + 3), trén dd thi cac ddc tuyén duoc NN Y— 0,9
cho voi gia tri TD bang (0,1 +1). Ngoai ra 1 NI 0.8
tiéu chuan IEC255 con c6 cic ho dic ——— =07
tuyén khac nhu ho duong cong siéu doc N S 82
UIT, duong cong tic dong nhanh ST . —10.4
(short time)... nhung it dugc st dung. 0,03 e 8,3
1 5 10 (m)0-

119

Hinh 4.5: Puong cong doc chudn
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tia

(sec)

tia

(sec) 1
100 |]]
100EES
HH 10 \\\ ‘
10 W ‘\\{\\\\
. AN
\ ‘\‘\ N 1 \ \\
\ \ \\§ TD A AV ;
\“ \ \\\ 1 N ) TD
AN N R QQ\ 0’9 \:‘ 019
1 NN 05 0,1 N 0.8
A 0’6 NINN0!
N0 0
N_]0:4 N0
0,1 = 83 013
1 10 (mf-1 1 510 (m) >
Hinh 4.6: buong cong rdt doc (VIT) Hinh 4.7: Puong cong cuc doc
theo tiéu chuan IEC255-3B (EIT) theo tiéu chuan I[EC255-3C

I.2. Bao vé qua dong cat nhanh (50):

Chung ta nhan thdy rang dbi Vi bao v¢ qua dong thong thuong cang gan ngudn thoi
gian cit ‘ngan mach cang 16n, thuc té cho thay ngin mach gan nguén thuong thi mire do
nguy hiém cao hon va can loai trir cang nhanh cang tt. Dé bao v¢€ cac DZ trong truong hop
nay nguoi ta dung bao vé qua dong cit nhanh (50), bao vé cat nhanh c6 kha nang lam viée
chon lgc trong ludi co cau hinh bat ki v&i mot ngudn (hinh 4.8) hay nhleu nguén (hinh 4.9)
cung cap. Uu diém ciia n6 1a c6 thé cach ly nhanh sy ¢b voi cong suat ngin mach 1én & gan
nguén. Tuy nhién vung bao vé khong bao trum dugc hoan toan DZ can bao vé, day chinh 1a
nhuoc diém 16n nhét ctia loai bao vé nay.

Pé dam bao tinh chon loc, gia tri dat cua bao vé qua dong cit nhanh phai dugc chon
sao cho 16n hon dong ngan mach cuc dai (¢ ddy 1a dong ngén mach 3 pha truc tiép) di qua
chd dit role khi c6 ngin mach & ngoai ving bao vé. Sau ddy chung ta s& di tinh toan gid tri
dit cia bao vé cho mot sé mang dién thudng gip.

I.2.1. Mang dién hinh tia m§t ngudn cung cap:

D6i v6i mang dién hinh tia mot ngudn cung cép (hinh 4.8), gia tri dong dién khoi
dong cua bao v¢ dat tai thanh gép A dugc xac dinh theo cong thirc:

A
I KA50 Kat-INngoéi max (4_ 1 5)

- Trong do:
K. hé so an toan, tinh dén anh hudng cua cac sai sb do tinh toan ngan mach, do
ciu tao cua role, thanh phan khong chu ki trong dong ngan mach va ciia cac bién dong. Vi
role dlen co Ka=(1, 2 1,3), (;on voirole so Ky = 1,15.
ai max: dOng ngan mach 3 pha tryc tlep 16n nhat qua bao v¢ khi ngan ngoai
vung bao Ve 8 day la dong ngan mach 3 pha truc tiép tai thanh gop B.
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Hinh 4.8: Bao vé dong dién cat nhanh BZ
mot nguon cung cap

1.2.2. PZ c6 hai ngudn cung cip:

Xét DZ ¢6 hai ngudn cung cap nhu hinh 4.9, dé dam bao cho bao vé 1 (dit tai thanh
g6p A) va bao v¢ 2 (dat tai thanh gép B) tac dong dung thi gid tri dong dién khoi dong cua
hai bao vé nay (1R 50, | kaso) Phai dugc chon theo diéu kién:

IQASO = IEASO = Kat'MaX{Iﬁngoa‘ninax; I Engoain’nax} (4-106)
Trong do:
i |Qngoaima>‘<: gia tri d(‘)ng’ngén mach 16n nhit khi ngin mach 3 pha truc tiép tai
thanh gop B do nguon HT1 cung cap.
i Iﬁngoaima)&: gia tri dong ,ngén mach 16n nhit khi ngin mach 3 pha truc tiép tai

thanh gop A do nguén HT2 cung cap.

A
HT1 HT2

O A,

1 A N2

I(3)NA = (1)

A
IKD

¥yg = f(1) A

Nngoaiinax

I B
Nngoaiimax

Iena

1CNB

Hinh 4.9: Bdo vé dong dién cdt nhanh PZ c6 hai nguén cung cdp
Nhuogc diém ciia cach chon dong dién dit trong truong hop nay 1a khi ¢6 su chénh

1éch cong suat kha 16n giita hai ngudn A va B thi ving tac dong cua bao vé dit & ngudn cd
cong suat bé hon s€ bi thu hep lai rat bé tham chi co thé tién téi 0. Bé khac phuc nguoi ta co
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A A

I KA50 — K I Nngoaiinax (4' 1 7)
B B

I KA50 — K I Nngoaiinax (4' 1 8)

Ttr hinh 4.10 chung ta thiy chiéu dai ving cit nhanh cta bao vé dit tai thanh gop B
da dugc mo rong ra rat nhiéu. Bao vé ct nhanh la bao vé ¢6 tinh chon loc tuyét dbi nghia la
n6 chi tac dong khi xay ra ngin mach trong viing ma né bao vé nén khi tinh toan gia tri dong
dién khoi dong, trong biéu thirc khong co mit cua hé s6 tro vé K.

V& Iy thuyét, thoi gian tac dong cuia bao vé qua dong cit nhanh c6 thé bang 0 sec.
Tuy nhién trén thyc té dé ngan chan bao vé co thé lam viéc sai khi c6 sét danh vao DZ gay
ngan mach tam thoi do van chdng sét hoat dong hodc khi dong MBA khong tai (dong tir hoa
khong tai cia MBA ¢6 thé vuot qua tri s dat ciia bao veé cat nhanh) hoic trong cac ché do
nhiu loan thanh phan song hai khac voi séng hai 6 tan sb 50Hz 16n, thong thuong ngudi ta
cho bao vé 1am viéc véi thoi gian tré khoang (0,05 + 0,08) sec ddi vai role co va (0,03 +
0,05) sec v6i role sb.

A B
HT1 ¢ 50 50 HT2
P O
\V) \YJ
1 -=IN
——— -]
IaalBO l
3 _
) |S A
IB I Nngoaiimax
Nngoaiimax . l
Flena | |
1
:A lCNBl o
I

Hinh 4.10: Bao vé dong di¢n cat nhanh ¢ huong DZ co hai
nguon cung cap
Do vung tac dong cua bao vé qua dong cit nhanh khéng bao trum dugc hoan toan
DPZ cin bao v€ nén n6 khong thé lam bao v¢€ chinh hodc bao v¢ duy nhat. Trong mot $b
truong hop, vi du trong mang hinh tia cung cip cho mot MBA (hinh 4.11a) 1am viéc hop bo
(DZ-MBA), c6 thé dung bao vé qua dong cit nhanh dé bao vé toan bo chiéu dai BZ néu ta
cho no6 tac dong khi co6 su cd bén trong MBA. Dong dién dét cua bao vé dugc chon theo
dong ngin mach ba pha cuc dai khi ngan mach sau MBA (hinh 4.11a). Ddi véi role qua
dong cat nhanh sd ¢6 tich hop ca chirc ning ctia bao vé qua dong thong thuong (khi d6
ngudi ta goi chiic nang cat nhanh 1a ngudng cao con chirc ning qua dong thong thuong 1a
ngudng thap) nén c6 thé phéi hop hai chirc ning nay dé bao vé cho BZ nhu hinh 4.11b.
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ﬁ INngoéi max

|
Hinh 4.11: Bao v¢ qua dong cat nhanh cho so do hop bo DZ-MBA (a)
va ket hop voi chirc nang bao vé quad dong thong thuwong theo thoi gian
phu thuoc (b) trong role so

Lt

Trén thuc t& bao vé qua dong cit nhanh c6 thé két hop véi cac thiét bi ty dong dong
lap lai TDL dé vira ¢ thé cat nhanh su ¢b vira ting kha ning tw dong hoa trong hé thong
dién, dam bao yéu cau cung cép dién.

Mot nhuge diém co ban khac cua bao vé qua dong cit nhanh 1a n6 khong ap dung
duoc néu dong su ¢b qua bao v¢ khi co ngin mach ¢ dau bZ phia ngudn (vidu ngudn HT1
trén hinh 4.9 trong ché d6 cuc tiéu nho hon dong su c¢b khi ngan mach & cubi BZ trong ché

d6 cuc dai, nghia 1a: | i, <1y max- Khi do ta co:

INlmax N INlmin < Iszax

(4-19)
Iszax Iszin Iszin

Piéu nay c6 nghia la bao v¢ khong ap dung duoc néu ty s6 dong ngan mach khi c6
su ¢d ¢ hai dau PZ trong ché do cuc dai nho hon ty s6 dong ¢ ddu xa ngudn trong ché do
cuc dai (ing vo1 Zngusn max) va ché do cuc tleu tre la:

Nhu véy, khi nguén dién h¢ théng bién dong manh hay c6 dao dong dién 16n trong
hé théng do ngin mach ngoai, bao vé qua dong cit nhanh hoic s& khong thé tac dong hoic
s& tac dong khong chon loc tuy theo gia tri cai dit cia né trong ché do 1am viéc nao. Trong
truong hop BZ qua ngin, néu gi tri dong dién khoi dong Ixp so theo cong thire (4-15) 1on
hon dong ngin mach cuc dai trong DZ, tuc la:

L e < s = Kool (4-20)

Nymax — Nngoaiinax

vOi |y max 12 dong ngin mach cyc dai tai N; do nguén HT1 cung cép khi c¢6 ngén

mach ba pha trén thanh gop A.

Khi d6 chire nang qua dong cit nhanh s& khong bao vé dugc DZ. Nhu véy khi sur
dung cap cit nhanh can kiém tra diéu kién (4-19), néu khong thoa mén diéu kién trén thi chi
nén dat cip qua dong ngudng thap (qua dong thong thuong) véi dic tinh thot gian phu
thudc. Viéc ap dung cac cong thire trén con phu thudc vao BZ dugc cung cap tir mot hay hai
ngudn va bao vé thudc loai c6 hudng hay v hudng. Néu giita hai ngudn cung cap (hinh 4.9)
ngoai BZ lién lac chinh con c¢6 PZ 1ién lac phu khac (mach vong) thi sau khi bao vé mot dau
da tac dong cit may cit, dong ngan mach qua bao vé ¢ dau con lai c6 thé ting 1én va bao vé
s& tac dong, nghia 13 ving tic dong cua bao vé cat nhanh & dau nay co6 thé dugc mé rong ra
(hién tuong khoi dong khong dong thoi).
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1.3. Bao vé qua dong c6 kiém tra

HT | |

g BI
ap: @ 52 ? —

Trong nhiéu truong hop bdo vé qua

dong c6 thoi gian c6 thé khong di do nhay vi TG 51 =
lc:(‘)ng lam viéc cuc digli Chaﬁ/’ quahphélilh tur dl;’lQC BU & = 2
40 v¢€ c0 tri sO qud 16n, chang han khi tac
T ", e aen L < 27
mach vong cta luéi dién, cat mot so PZ hoic _@D‘ ]

MBA lam vi¢c song song, khi xdy ra qua tai...
Trong mdt s6 ludi dién co6 ngudn cong suat
ngén mach yéu, néu xéc dinh gia tri dong dién
khoi dong cho bao v¢ theo cong thirc:

Hinh 4.12: Bdo vé qud dong cé kiém tra dp

Kat-Kmm-liv max (4-21)
KtV

nhiéu khi khong thé dam bao diéu kién vé do nhay. Khi do dé nang cao dJ nhay cua bdo vé
qua dong c6 thoi gian dong thoi dam bao cho bao vé c6 thé phan biét duoc ngan mach va
qua tai nguoi ta thém vao bao vé bd phan khoa dién ap thap (hinh 4.12).

Bo phéan khoa dién 4p str dung role dién ap giam 27 s& phdi hop voi bd phan qua
dong 51 theo 16gic “VA”. Khi c6 ngan mach, dong dién chay qua chd dit bao vé ting cao
ddng thoi dién ap tai thanh gop bi giam thap lam cho dau ra ctia bo tong hop “VA” ¢6 tin
hiu, bao v¢ sé tdc dong. Con khi qua tai, dong dién chay qua ddi tugng dugc bao ve¢ co thé
gia tri tdc dong cua role tuy nhién gia tri di¢n ap tai thanh gép dat bao v¢ giam khong 16n do
do6 role dién 4p giam 27 khong tdc dong, bao vé s€ khong tac dong. Nhu vay khi dung bao
vé quéa dong co kiém tra ap, dong dién khai dong cho bao vé duge xac dinh theo cong thirc:

lkag =

Kat-lv max (4-22)
K tv

13 rang khi d6 do nhay cta bao vé da tang 1én do trong biéu thirc Ixps khong con hé s6 Kim
Dién 4p khoi dong cia bo khoa dién ap thap Ugpr< chon theo dicu kién:

lkag =

U Uy mi
Nmax UkARU < < Iv_ min (4-23)

Ny Ny
_Trong do:
Ulvmin: dién & ap lam viéc t01 thiéu cho phép tai chd dat bag vé.
UNmax dién ap du 16n nhat tai chd dat bao vé khi ¢o ngan mach & cudi vung bao

v€ cua bao v€ qua dong
ny: ty sO bién ddi ctia may bién dién ap BU.

Thoi gian 1am viéc ctia bao vé qua dong c6 kiém tra ap chon nhu ddi véi bao vé qua
dong thong thudng.

I.4. Bao v€ qua dong c6 huwéng 67:

Pdi voi mot sd cau hinh luéi dién nhu mang vong, manh hinh tia cé nhiéu nguén
cung cip..., bao vé qua dong dién voi thoi gian 1am viéc chon theo nguyén tic bac thang
khong dam bao duoc tinh chon loc hodc thdi gian tac dong cua cac bao vé gan ngudn qua
16n khong cho phép. Dé khic phuc nguoi ta ding bao vé qua dong c¢6 hudng. Thyc chat day
cung la mot bao v¢ qua dong thong thuong nhung c6 thém bo phén dinh huong cong suit dé
phat hién chiéu cong suit qua déi tuong dugc bao vé. Bao v¢ s& tac dong khi dong dién qua
bao vé 16n hon dong dién khoi dong Ixp va hudng cong suat ngin mach di tir thanh gop vao
dudng day. So dd nguyén 1y cta bao vé qua dong c6 hudng duoc trinh bay trén hinh 4.13a.
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Ngay nay hau hét cac role qua dong c6 hudng sé dugce tich hop thém nhiédu chirc
nang nhu: chie ning cit nhanh, qua dong voi dic tuyén thoi gian doc 1ap va phu thude, nhd
d6 mot s role qua dong c6 hudng co ca tinh chon loc tuyét doi va twong ddi, nghia 1a co thé
vira dam bao chirc ning cit nhanh vira dong vai tro nhu mot bao vé du trit. Mot trong nhiing
role vira néu trén 1a role qua dong c6 hudng ba cap tac dong. Dé hiéu rd hon vé loai role nay
chung ta s€ di phan tich chon thoi gian 1am viéc va dong dién khoi dong cua bao vé qua
dong c6 hudng ba cép tac dong cho mot ) mang dién dién hinh trong hé théng dién.

I.4.1. Mang dién hinh tia c6 hai ngudn cung cip:
Chung ta s& xét ting cap tac dong cho so ¢ mang dién hinh 4.13.

1.4.1.1. Bao vé qua dong cé hwdng cép I:

Bao vé dong dién c6 hudng cap I lam viéc nhu mot bao v¢ qua dong cit nhanh co
hudéng, do d6 dong dién khaoi dong Ikp 67 cua bdo vé role cho cap nay dugc x4c dinh theo
cong thuec:

Ikpe7 = Kat-INngoz‘ii max (4' 24)
~ Vibao vé cap I co tinh chon loc tuyét dbi nén thoi gian tac dong cua bao v¢ (t'aa) €O
thé chon 0 sec. Tuy nhién dé tranh truong hgp bdo vé cd the tdc dong nham khi c6 sét danh
vao DZ gay ngan mach tam thoi hodc ngan mach ngoai ving bao vé c6 xung dong 16n ngudi
ta cho bao v¢ tdc dong c6 thoi gian tré khoang (0,01 + 0,05) sec.

1.4.1.2. Bao vé qua dong c6 hwéng cép II:

Vung bao vé¢ cép II déng vai tro du trir cho bao vé cap L. Dong di¢n dat cua role M
duoc chon theo su phoi hop voi dong khoi dong cap I cua bao vé ke ti€p (lién ké) thong qua
h¢ s6 phan dong Kq.

HT1 A, 283 4S's 6I|) HT2
® S
7 8 9 10 1
- - - - X -
t
At ts
At tio
t
ts | 5
ty to [At th
s -
At 07 Ty T
tio
B At ty
At te

Hinh 4.13: Phoi hop thoi gian cac bao vé qua dong co huong theo
ddc tuyen thoi gian doc lap cho trwong hop DZ c6 hai nguon cung
cap.

Xét bao v¢ 1 dat tai thanh gép A. Dong dién khoi dong cap 11 cua bao vé tai thanh
g6p A dugc chon phu thudc vao su phan bé dong dién tai thanh gép B.
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Trudng hop tai thanh gop B ¢6 1& nhanh, dong dién khoi dong cép 11 cua bao vé 1
xac dinh theo cong thirc:

[
IKA67 = Kat'Kpd'INT (4-25)

_Trong d6: |
Kpa: hé s phan dong. ,
InT: dong ngan mach khi ngan mach sau MBA tai nhanh r€ thanh gép B.

Truong hop tai thanh gbp B ¢6 ngudn cong suat ndi vao, dong dién khai dong luc do
duoc xac dinh theo cong thurc:

I |
laer = KoK de-I KA (3) (4-26)
voi Igam : dong dién dat cap I ctia bao vé 3 tai thanh gop B; Kpar: hé s6 phan dong do

ngudn may phat ndi vao thanh gép B cung cap.
Thoi gian tac dong cép 1T duoc chon theo diéu kién:

Il I
taantev taanmyit Al (4-27)
Thong thudng thoi gian dit cap 11 bao vé dugc chon trong khoang (0,3 + 0,5) sec.
1.4.1.3. Bio vé qua dong c6 hwéng cap III:
Thuq chit & V}‘lﬂg nay bao v¢ lam viéc nhu: mot bdo vé qua dong cuc dai c6 huong
du trir cho cap I va cap II. Dong dién khoi dong cap bao vé nay duge chon theo cong thirc:
K. Kol
1
| KAG7 = at”’ > mm*’ v max (4-28)
K
V61 mang dién hinh 4.13. Dé chon thoi gian lam viéc cta vung bao v¢ cép 111, theo
hudng tac dong chung ta chia ra lam hai nhom:
Nhom 1: gdm céc bao vé c6 hudng tac dong tur trai sang phai: 1, 3, 5.
Nhom 2: gdm cac bao v€ c6 huong tdc dong tur phai sang trai: 2, 4, 6.Thoi gian
lam viéc cua moi nhom dugc chon theo nguyén tac bac thang giong nhu véi mot bao v¢ qua

dong thong thuong, nghia la thoi gian lam viéc ctia bao vé thtr n dugc xac dinh theo cong
thac (4-1).

tv

t" _t

aaat ~(n-l)max + At (4'29)

Trong do:

tggm: thoi gian dat cua bao vé thir n dang xét.
tn-1) max: thot gian lam viéc lon nhat cua cac bao vé lién ké trudcbao vé dang xét.
At: bac chon loc vé thoi gian, véi role s6 At = (0,2 + 0,3) sec.

Déi vai role s6 thudng tich hop ca hai chtc nang cua qua dong c6 thoi gian doc lap
va phu thudc nén tuy vao timg truong hop va timg ché do van hanh ma chung ta sir dung
mot trong hai hodc két hop ca hai dic tuyén trén cho hop 1y. Trén hinh 4.13 trinh bay
phuong an phdi hop thoi gian tac dong cap III cho cac bao vé theo dic tuyén thoi gian doc
lap.

1.4.2. Mang dién vong c6 mét ngudn cung cap:

Déi véi mang dién vong mot ngudn cung cap (hinh 4.14) ching ta chon thoi gian
cho bao vé nhu voi mang hinh tia hai ngudn cung cp, nhung & day thoi gian tic dong cua
bao vé& 2 va 5 (1, ts) khong can phai phdi hop thoi gian véi bat ki bao vé khac vi khi ngan
mach & nhanh ngudn (nhanh 7) thi khong c6 dong ngan mach chay trong mach vong.
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Dong dién khoi dong cua bao vé trong trudng hop nay phai ph01 hop v6i nhau gitra
cac bao vé cung hudng dé tranh trudng hop bao vé c6 thé tac dong nham. Vi du v6i mang
dién hinh 4.14, dong di¢n khdi dong cua cac bao v¢ phai thoa man diéu kién:

s 1> Taae 3> Laaes
Idat 6= Idat 4> Idat 2
Khi ngan mach xay ra gan
thanh gop nguon thi c6 thé xay ra hién
tugng khai dong khong dong thoi, hién
tuong nay s€ lam cho thoi gian cat sy
cO tang lén. Vi bao v¢ st dyng bd phan
dinh huéng cong suat nén ton tai “vung
chét” ma l%hi ngan mach tai do, gia tri
dién ap dua vao bao v¢ thap hon
ngudng dién khoi dong toi thicu va khi
do bao vé s€ khong thé tdc dong. Khi
tinh toan dong dién khdi dong cho bao
v€ trong mang vong phai chi y dén céc
truong hop khi c6 bat ki mot may cat
nao mad, mang s€ tr¢ thanh so do hinh
tia mOt nguon cung cap, lac doé sy phan
bo cong sujt trong mang sé khac va
bao vé co thé tdc dong nham.

1.4.3. Duwong day song song:

Khi cac bao v¢ dugc trang bi bo
phan dinh hudng cdng suat vé1 chiu
tac dong ung vé1 ludng cong suat di tir
thanh gop vao BZ thi khong can phoi
hop thoi gian tdc dong gitra bdo vé 2 ya
4 v6i bao ve 5 (hinh 4.15), vi khi ngan
mach trén DZ D3 (diém N3) cac bao vé
2 va 4 khong lam viéc. Trong truong
hop nay bap vé€ 1 va 3 sé phodi hop thot
gian truc ti€p véi bao vé 5:

t =t3=t5+At (4-31)

(4-30)

Hinh 4.14: Bado vé qua dong co huong cho
mang dién vong mot nguon cung cap

o7
ar |1 ! / 2,
| Ny |5
S l [T P
L3 4 4]
T A~ &
I t =1 Il
| | t
| A b
1 L1
L=l | r

Hinh 4.15: Bgo vé qua dong co hwong cho PZ kép
va phoi hop thoi gian cho cdc bao vé

Chi can dat bo dinh hudng coéng suét cho bao vé 2 va 4, thoi gian tac dong ciia bao
vé 2 va 4 ¢ thé chon nho tuy ¥ (nhung yéu ciu t,, t4 phai nho hon t; va t;).

Dong dién khai dong cua cac bao vé dugc chon phai dam bao sao cho khi cit mot
bZ thi dong dién lam viéc 1on nhét qua cac bdo vé cia PZ con lai khong 1am bao v¢ tac

dong, nghia la:

IKD > IIV max

hay IKD = Kat-Ilv max (4—32)
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Trong do: ,

[ivmax: dong dién 1am vi¢c 16n nhat qua bdo v€ khi chi van hanh mot nhanh BZ
song song.

K. hé sb an toan, K, =1,2 + 1,3.

I.5. Bio vé qua dong cham dit (50/51N):

Do 16n cta dong cham dat phu thudc vao ché do lam viée cua diém trung tinh h¢
théng dién. Trong ludi dién c6 trung tinh cach dién véi dat, dong chan dat thuong khong
vuot qua vai chuc ampe (thudng < 30 A). Con trong ludi c6 diém trung tinh nbi dat qua
cudn dap hd quang (cudn Peterson), dong cham dat duoc giam di rat nhidu. Sy nguy hiém
clia tinh trang cham dét cuia ludi co trung tinh cach dat hodc ndi dat qua cudn dap hd quang
1a dién ap 6 hai pha con lai khong cham dat tang lén bang dién ap day va co thé chuyén
thanh su ¢6 ngan mach nhiéu _pha tai nhimg chd ¢ van dé vé cach dién trén PZ. Tuy nhién
0 ludi nay khi xay ra cham d4t nguoi ta van cho phép van hanh nhung bao v€ phai bao tin
hiéu dé nhan vién vén hanh tim bién phap khic phuc. Vi dong cham dat ciia mang c6 trung
tinh cach dat hodc ndi dit qua cudn dap hd quang c6 gia tri kha nho nén doi hoi bao vé dong
thir tu khong phai c6 do nhay kha cao.

Trong hé thng c6 trung tinh tryc tiép ndi dat, khi xay ra cham dt mot pha ciing
chinh 14 ngan mach mét pha, dong thir tw khong (TTK) phan 16n dén tir diém trung tinh cua
hai tram & hai diu BZ, con tir cac tram khac thi kha bé. Pidu nay cho phép dam bao su phdi
hop t6t theo dong ctia bao vé TTK. Cac bao vé trong truong hop nay thuong dugc phdi hop
theo nguyén tic phan cip nhu ddi voi bao vé qua dong pha.

Trong role s6 ton tai ba dang so d6 sir dung bién dong ddi v6i bao vé qua dong
chéng su cd cham dat. P6 1a cac bién dong pha mic theo so dd tong ba pha, bién dong TTK
cho bao vé chéng dong cham dat 16n va bién dong TTK c6 do nhay cao.

So d6 thir nhat thudng dung cho lu6i co6 trung tinh nbi dét tryc tiép hay qua tong trd
thap, khi dong cham dat qua cac pha c6 gia tri 16n nén goi 1a bao vé dong TTK cho ludi co
dong cham dét 16n. Khi d6 role thuong dugc nbi véi téng cac dong pha tir ba bién dong
riéng biét nén cé do chinh xac thap.

Bao vé dung bién dong TTK thuong dugc st dung cho moi truong hop ¢o sy ¢b
cham dat, dic biét sir dung trong cac ludi c6 dong cham dat bé (ludi c6 trung tinh cach dat
hodc ndi dat qua cudn dap hd quang).

Bién dong TTK d6 nhay cao phat hién dong cham dat thudng c6 gia tri danh dinh
nhé hon nhiéu so véi bién dong TTK cho bdo vé c6 dong cham dét 1on va dugc nbi véi role
s6 theo cac dau vao riéng biét.

Trong role sé ngoai cac bién dong nguoi ta cé thé sir dung thém cac bién dién ap véi
cac so dd khac nhau. So do bién dién ap kiéu Yo-Y, thuong dé xac dinh chiéu cong suat ctia
dong ngan mach duing trong bao vé co hudng. Con so d6 tam giac ho 1a dé xac dinh dién ap
TTK, né thudng lam viée két ‘hop vo6i chire nang qua dong cham dat d6 nhay cao trong luéi
c6 trung tinh cach dit hodc ndi dat qua mot tong tro.

Dong TTK (Io) chi ¢ thé chay tir diém trung tinh ndi dat cia MBA phia ngudn t6i
diém c6 su cd cham dat. Gia trj cua dong cham dat co thé xac dinh theo biéu thirc:

Iy = __E (4-33)
Zo+Z,+2,

VOi: Zo, Zy, Z,: tuong ung la tong trd TTK, thir tu thuan (TTT) va tha tu nghich
(TTN) nhin tir diém su cd.

Vi dong TTK khéng thé di qua cudn tam giac cia MBA nén viéc phdi hop gitta cac
bao vé theo dong TTK sé& don gian hon rat nhiéu so véi qua dong pha. Néu chon dong dién
khai dong khong chinh xac thi bao vé qua dong TTK c6 thé tac dong nham néu sir dung so
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O Viét Nam, trudc ddy ludi co trung tinh cach dat thuong 1a ludi phan phdi trung ap
nho hon 35 kV nhung véi viée dua luoi 22 kV ¢6 trung tinh n6i dat tryc tiép vao van hanh
s€ 1am cho cac loai bao v¢ chong cham dat ¢ ludi nay sé da dang hon. Tuy nhién trong cac
role s6 hién nay cac chirc nang bao vé nay da duoc tich hop san nén khong gay kho khan
cho viéc st dung. .

Trong cac so d6 bao vé DZ cao ap tu 110 kV tr¢ 1én dung role dién co va
role tinh cua Lién X6 ci, nguoi ta hay sir dung bao vé qua dong TTK bon cap voi
dac tuyén thoi gian doc 1ap nhu mét bao vé chinh.

_Trong do: , ‘ , ,
Cap I 1a cap ngudng cao cat nhanh, dugc xac dinh theo di€u kién cham dat ¢ cuoi
DZ hay ché do khong toan pha ciia may cat PZ dang bao v¢. . ,

. Cap IT va III 1a cap ngudng cao ¢o6 thoi gian, xac dinh theq diéu kién phdi hop véi
cap mot cua PZ lan can, theo dong cham dat sau MBA hodc theo ché d6 khéndg toan pha cua
énéy cat BZ lan can cling nhu cac dicu ki¢én bat thuong khac nhu dao dong dién, sy khong

ong bo... ) . ‘

. Cap IV la cap nguénﬁ thap cg thoi gian xac dinh theo dicu kién d(‘)ng khong can
bang trong day trung tinh BI khi c6 ngan mach ba pha sau MBA hay ¢ cap dién ap thap
MBA tu ngau.

Viéc sir dung nhiéu cép bao vé TTK theo trudng phai Lién X6 cii nhur trén xudt phat
tir mot thyc té 13 trong so d0 bao vé khong c6 kiéu ddc tuyén phu thudce véi thoi gian tac
dong khac nhau cho cac dong cham dat khac nhau. Do vay, kiéu bon cip s& cho dic tuyén
dang bac thang c6 chét luong bao vé tdt hon so véi loai hai cép dac tuyén ddc 1ap, nhung
van khong dat dugc chét luong nhu cua loai bao vé qua dong TTK véi dac tuyén phu thudc.
Mit khéc, do trong cac bao vé DZ & role sb thuong c6 kém theo chirc ning phat hién céac su
c6 cham dét nén bao vé qua dong TTK bdn cip chi dong vai tro nhu bao vé du phong hoic
c6 thé thay n6 bang mot bao vé qua dong TTK hai ngudng.

Chtic nang qua dong cham dat trong role sb thudng c6 hai ngudng 14 ngudng cao va
ngudng thip. Ngudng cao cit nhanh thudng duge xac dinh twong tu nhu cac role ¢b dién.
Pé giam thiéu x4c xuat cit nham do cac cuc may cat khong dong thoi, ngudi ta thuong gidi
han thoi gian tic dong ctia cdp cit nhanh khoang dudi hai chu ky tan s cong nghiép dbi voi
cac may cat mot pha. Con cip ngudng thap ciing co thé c6 dang dic tuyén doc 1ap hay phu
thudc, trong d6 nén str dung loai dac tuyén thtr hai dé tang kha nang bao v¢. Khi str dung
chtic nang qua dong chdng cham dat trong role sd, ta can phai phan biét hai loai bao vé véi
cac gié tri dat dugc xac dinh Xuét phat tir nhitng co s¢ 1ap luan khac nhau. Bao vé qua dong
TTK cho lu6i c6 dong cham dat 16n thuong duge hiéu chinh theo dong khong can bang cuc
dai va dong thir tw khong di qua chd dit bdo vé. Con bao vé dong TTK cho ludi c6 dong
cham dat bé thuong xac dinh theo dong dién dung. Sau ddy chiing ta s& 1an luot xét cac loai
bao v¢ nay.

1.5.1. Bio vé qua dong TTK cho lwéi c6 dong cham dat 16m:

1.5.1.1. Pic tuyén doc lap hai cap:

Céc role qua dong sé do c6 ing dung da ning nén thuong duoc tich hop ca hai cip
bao vé 1a ngudng cao va ngudng thip. Diéu nay co thé thiy rd trong cac loai role do Chau
Au san xuét.

Trong ché do tai binh thudng va khi ¢6 ngan mach ngoai, trong dong tong ba pha thir
cap (IsT = la+ Ip+lc) chay qua role thuong chita thanh phan TTK va dong khong can
bang dic trung boi sy khong dong nhat ciia cac bién dong pha va do tai bat dbi xing:
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(iA+iB+iC)_(ipA+ipB+iuC) _ 3.0

— | keeT  (4-34)
n, n,

lstr =

Trong do:

™ B, lc: dong dién ba pha so cip chay qua dbi twong dugc bao vé.
ny: ti s6 bién doi ctia bién dong BI.

| kcpT : dong dién khong can bang thu cap, phu thudc vao thanh phan song hai co
trong dong ngan mach, su khong ddng nhat va sai s6 cua BI. Dong khong can bang thi co
thé dugc xac dinh theo’ cong thirc sau:

: 1 :
I KCBT = n_K an K KCK 'fi . I Nngoaiimax (4—35)
|
Kxck g01 1a h¢ s6 khong chu ky.
fi: h¢ s0 sai s0 (mur¢ do tur hoa) cua cac bién dong (fi= 0,05 + 0,1).
Kn: hé s0 dong nhat gitra cac bién dong Kgn (Kgn = 0,5 + 1).

i Nngoainax: thanh phan chu ky ctia dong ngan mach ngoai 16n nhat.
1. Gié tri dat cuia bdo v€ ngudng thép (Io-) dugc chon theo 3 diéu kién sau:
o> = Khe.(3.1p - k.£i.I}) (4-36)

Trong do:
Kie: hé so hi¢u chinh, K. = (1,5 < 2)
k: hé so dugc cai dat trong role s6 dé tinh dén thanh phan sai s cuc dai do dong
thir ty thuan I; qua rqle trong ché do tai bat ddi xung.
Dong dién dat thir cap cﬁa,béo vé€ can phai chon 16n hqn dong Ixcpt noi trén. o
2. Khéng duoc tac dong doi voi dong lam viée 16n nhat chay trén BZ do tai bat doi xing,
nghia la:

3. Phaj tac dong khi c6 cham dat & cudi PZ lién ké v6i do nhay vira du (bang 1,12
dbi vai role s0) dé dam bao viéc du phon%l xa. Vi du role dit tai thanh g6op (TG) A phai tac

(

dong khi co cham dat mot pha tai TG C (hinh 4.16), tic 1a gia tri dong dlen khéi dong cua
n6 phai thoa mén diéu kién:

3] HT A B MBA D
T, oM Ot—H0 ;ﬁp@»
I0>A I—|_I
3.1 t
< oc -
= loa SIS (@4) e
TTK }—‘—~
Gig tri dong dién dét cép I/ T

ngudng thap duoc chon theo gia tri 1on

nhat thod man 3 diéu kién trén va Hinh 4.16: Phdn cap thoi gian tac déong cua bao
thuong duoc ldy trong khoang (0,2 + vé qua dong pha va qua dong TTK.

0,8) dong danh dinh cua bién dong.

Thoi gian tac dong tes O, cap,bao vé nay dugc phdi hop nhu d6i voi bao vé qua dong
pha. Tuy nhién nhu dé no1 ¢ phan dau, bao vé TTK thudng xét bt dau tir MBA c¢6 cudn tam
giac hoac cudn sao khong noi dat, nén bao y¢ qua dong TTK cap ngudng thap trudc MBA
(¢ day 1a tram C hinh 4.16) c6 the’ dat loai cit nhanh. Do vay bao vé TTK voi dac tuyen doc
lap thuong co thoi gian tac dong nho hon so véi bao vé qua dong pha dit trén cling mot
tram, tuy vay diéu nay co6 thé sé khong ding ddi véi MBA tu ngau.

Gia tri dat dong ngudng cao (Ip->) dugc chon theo cac dicu kién sau:

1. Theo diéu kién dong TTK cuc dai khi c6 cham dat ngoai vung bao vé:

I0>> th 3. IOngoal max (4'38)

Hé s0 hiéu chinh Khc dugc cho bang (1,15 =+ 1,2) 61 voi role so.
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2. Theo di€u kién khong toan pha (KTP) tam thoi do méy cat dong mach khong dong
nhip hay do trinh ty TDL mot pha cua bdo vé trén BDZ dang xét:
Lo>> = Kie.3.Ioxtp ) (4-39)
V61 [OKTP 1a dong TTK cuc dai qua bao v¢ trong ché d¢ khong toan pha.
Gia tri dong ngudng cao dugc chon theo gia tri 1on nhat tir hai diéu kién trén.
Thoi gian cat nhanh cia bao vé€ ngudng cao thuong chon bang 0,05 sec.

1.5.1.2. Bdao v¢€ qua dong cham dat ba hay bon cap:

Trong mot so loai role theo truong phai My, dac biét 1a cac loai role bao vé tong hop
bZ nhu SEL-321 (SEL) hay ALPS (GE Multilin), cac chiic nang bao v¢ qua dong TTK vdi
dac tuyén doc lap nhu mot bao vé du phong co thé co téi ba hay bon cap c6 hudng. Tuy
nhién khac véi role ciia Lién X6, chl'mg con dugc tich hgp thém dac tinh phu thuéc. biéu
nay cho phép role bao vé DZ voi cac thoi gian tac dong khac nhau tuy theo cau hinh cua
ludi va vi tri su ¢ ma loai bao vé hai cap voi thoi gian doc lap khong thuc hién dugc.

Céac cap I va IV thuong duoc chon giong nhu cap ngudng cao va thap da dé cap ¢
trén. Sau day chung ta s€ xet ky hon cac cap II va I1I 13 loai bao vé qua dong ngudng cao tac
dong c6 thot gian va chi gioi han yoi dang dac tuyén doc lap.

Cap II: dong khoT dong cép 11 cta tram B (hinh 4.17) duoc chon theo cac diéu kién
sau:

1, Syy ra tir dong tong ba pha qua bao v¢ khi c6 cham dat sau MBA tu ngiu cta bao
vé lién ké vé phia tai (0 cap dién ap thap hon), tirc 1a tai diém N;:

M. p= = Kpe.3.Ioni (4-40)
0] day hé $6 K} c0 thé lay bang 1,15 ddi véi role sb.
2. Tr diéu kién ph01 hop voi cip mot ciia bao vé lién ké:
10> 5 = Kne.-3 Tou (4-41)
Trong do: R
Kpe 6 thé lay bang 1,1.
lopy: dong TTK tinh toan .duge xéac dinh theg dong TTK qua role B khi ¢6 cham

dat tai dlem tinh toan N, trén DZ lidn ké CD, N, la diém ma dong tong ba pha qua role C
bang gia tri dong dién dat ctia n6 (hinh 4.17).

3. Theo diéu kién hiéu chinh tir dong tong ba pha ciia ché d6 khong toan pha trong
DZ lién k¢, hay dong KCB khi ¢6 dao dong hay sy mat dong bo cac may phat (trong truong
hop thoi gian tac dong cua bao vé 16n hon 1 sec).

Cép I1I: Pugc sir dung khi cap II t6 ra khong du d6 nhay (yéu cau Ky~ 1 ,2) khi co
cham dat mot diém hay cham dat kép tai cac vi tri nhay cam cap III, dugc chon giong nhu
cap 11, ngoai ra con co diéu kién tinh toan theo dong KCB trong day trung tinh cac bién
dong khi c¢6 ngin mach ba pha sau MBA thuong hoic MBA ty ngau ndi vao TG ciia cac
tram hai dau PZ dugc bao vé.

HT A

- @
[]

@!
[]
N\ Z
[l] o

3 .II 0>C:

I H
SRS 3.1os 1

Hinh 4.17: Cac cach tinh vang Il cua bao vé qua
dong TTK 4 cap
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Thoi gian tac dong ciia bao vé duoc phdi hop gidng nhu dbi véi bao vé qua dong pha

thong thuong.
1.5.1.3. Pac tuyén phu thuge:

Phuong phap phdi hop cac bao vé qua dong TTK theo dac tuyen thoi gian phu thude
tuong tu nhu dbi v0i bao vé qua dong pha. Tuy nhién can chu y 1a dbi vai bao vé qua dong
TTK con ¢6 mot so loai dic tuyen phu thudc chi c6 cho bao vé cham dét nhu dic tuyen thoi
gian tic dong lau, dic tuyén kiéu RL...

1.5.2. Bao vé qua dong thir tw khong cho lwéi cé6 dong cham dit bé:

Cac dong dat cua bao vé qua dong TTK cho ludi c6 dong cham dat bé thuong cé gia
tri nhé vi chung khong chiu 4nh hudng ctia cac dong dién tai ma chiu tdc dong cua cac dong
dién dung. D¢ hiéu rd hon vé ban chat ciia dong cham dat lién quan dén dong dién dung, sau
day chung ta s& xem xét ché @6 su ¢ cua hé théng dién c6 trung tinh cach d4t khi cham dat
tai mot diém.

Hinh 4.18: Cac dong dung khang trong luoi trung tinh cach
dat (a) va vécto dong va ap (b) trong diéu kién binh thuong
Trong ludi dién xoay chiéu véi ché do lam viéc binh thudng, trén cac pha ngoai cac
dong tai con c6 cac dong dién dung xac dinh boi dién dung ddi v6i dit phan b theo doc
chiéu dai BZ. Néu khong c6 dong tai, dién ap cua tat ca cac diém trén ludi co thé coi 1a bang
nhau vi dong dung khang nay rat nho do vay su sut ap do ching gay ra c6 thé bo qua. Khi
d6 dién ap cac pha so véi dat tuong ung s¢ bang dién ap pha Uy, Ug, Uc va cac dién dung
phan tan ciia cic pha co thé thay bang cac dién dung tap trung Ca= Cg= Cc = C (hinh
4.18a). Cac vecto dong Ia, Ig, Ic va ap s€ co dang dbi xtmg nhu trén hinh 4.18b. Nhu vay,
téng cac vécto dong va ap s& bang khong va khong c6 dong chay qua dat.
Khi ¢6 mét pha nao d6 cham dat, dién ap céc pha so voi dat sé& thay dbi. Vi du khi
pha A cham dat truc tiép, dién ap U, ctia n6 s& giam xudng 0, con dién ap hai pha kia s&
tang 1én t6i dién ap day Uga va Uca. Vi dién ap day khong thay ddi nén dién ap cac pha B, C
so voi dat s& tang 1én \/é lan, con dién ap diém trung tinh N cua hé thdng so véi dit s& bang
- Ua.
Dong cham dit tai diém su ¢ khi d6 s& bang: (hinh 4.19)
N6 o ,
D = —(I 8 +lc ) =3.0.C.U pha (4-42)

Khi tinh toan dong nay ngudi ta thuong xét dén dién dung (C) cua ludi theo dién
dung don vi ¢ (uF/km) ddi véi timg loai ddy din, do d6 cong thic (4-42) c6 thé viét thanh:
. :
lo =3.0.cl.Upna.10° =al (4-43)

Trong do:
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I: tong chiéu dai cua ludi dién ndi véi nhau truc tiép khong qua MBA (Iudi c6
cung cap dién ap%

. a—30)CUphaIO va dién dung don vi ¢ phu thudc vao loai day dan trén khong hay
cap ngam... thuong dao dong trong khodng rong. Tuy nhién, khi tinh toan so bo ching ta ¢6
fihé lay gia tri trung binh nao d6. Néu thay o = 2.I1.50 rad/sec vao (4-43) thi c6 thé tinh gan

ung:
@

] Dbi v6i DZ trén khong: iD =— 4-44
g 350( ) (4-44)

: @ Ul
Tl Doi véi BZ cap: Ip =1—6 (A) (4-45)

Vi U la dién 4p day cua ludi dang xét.

IA(l)
Ea T
U (1 UB(l)
#E, BN
—
A
Cad ciL

b)

Hinh 4.19: Cac dong dung khang trong luoi trung tinh cach
dat (a) va vécto dong va ap (b) khi co sw co cham dat

Khi tinh dong dung khang dé chinh dinh gia tri dat cho role can phai chu y 1a dong
dung khang ctia BZ dugc bao vé s& chay quan bén trong pham vi BZ ndy ma khong qua chd
dat role (hinh 4.20). Do d6 ¢ cac cong thirc (4-43), (4-44), (4-45), trong gia tri téng do dai
duong day 1 khong dugc tinh dén chiéu dai DZ duoc bao vé. Pidu nay ciing c6 nghia 13, néu
xuét tuyén ciia MBA hay may phat chi c6 mot DZ thi & day khong duoc phép dit bao vé qua
dong TTK c¢6 dd nhay cao.

De tinh todn gia tri chinh dinh cho bao v¢€ TTK vi du duong day AB (hinh 4.17), ta
c6 thé xuat phat tir dong dung khang tong cuc tiéu I min ctia cac PZ bén ngoai cung ndi vao
tram dat role khi c6 cham dat tai diém N, theo cong thic:

_ ICmin _ a'(lz ~ AB) (4-46)

|
0>
K hc K hc

Trong do:

kne = (1,2 + 1,5).

Iy d§ dai tong cua lpéi nbi v6i nhau truc tiép khéng qua MBA cung cip cho TG
tram trong cau hinh ngan nhat cua ludi.

Ngoai ra, néu role la loai v6 hudng thi né khong duge phép tac dong khi ¢6 cham dat
ngoai BZ dugc bao vé (diém Ny), tic la khi ¢6 dong dung khang tir huéng DZ dugce bao vé
chay qua role theo chiéu nguoc lai. Vi vay gia tri dat cua role phai thod man diéu kién:

lo> = Ky.a.lap (4-47)

v6i Ko = (2 + 2,5).
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Hinh 4.20: Duong di cua cac dong dung khang khi
co ngan mach bén trong BZ

Néu day 1a mot xuat tuyén, thi d6 dai lag phai duoc coi 1a tong cac doan DZ cing
cap dién ap vé phia tai so v6i diém dit role, khi do Ky co thé chon nho hon tu (1,5 + 2). Tuy
nhién, néu role 1a loai c6 hudng thi khong phai kiém tra dicu kién (4-47).

I1. bao vé so léch dong dién (87)

I1.1. Giéi thiéu chung:

Ngay nay ¢ Viét Nam bao vé I I
so léch dong dién khong chi sir dung HTI s = HT2
dé bao vé may phat, may bién ap ma @—I—D ————— == :l—|—@
n6 da duogc st dung kha phd bién dé
bao vé ludi truyén tai. Bé nang cao
do nhay cﬁalbéo vé so I’éch dong dién Lir Iy §| Ly
cac hang che tao role s6 da phat minh
ra loai role so l¢ch dong dién c6 ham,
cong véi su phat trién manh mé cua ~
hé th(‘)ng‘truyé’n tin hiéu ma loai role S 7LNj Iy
nay da dan khac phuc dugc cac
nhuoc diém co ban ciia minh bang
phuong phap so sanh tin hidu dong Hinh 4.21: So do nguyén Iy cua bao v¢ so
dién ¢ hai dau DZ thong qua cac thiét léch co ham
bi truyén tin  thay cho viée dung day
dan phu. Dleu nay khong nhiing nang cao d¢ tin cdy ma con nang cao d6 nhay cua bao vé.
Trén thuc t& c6 nhiéu mé hinh so d6 nguyén 1y cua role so léch c6 hdm, mdi hing co thé dua
ra mot md hinh khac nhau sao cho tir d6 ho c6 thé ché tao ra phan cimg va chuong trinh hoa
dugc cac thuat toan logic dé cai dat vao bd nhé cia role. Trén hinh 4.21 trinh bay mot trong
cac dang so dd nguyén 1y cta bao vé so 1éch dong dién c6 ham.

O day chiing ta khong di sau vao cdu tao cia role so 1éch dong dién ma chi tir
nguyén 1y 1am viéc ctia n6 chiing ta s& timg dung dé bao vé DZ trong hé thong dién. Tir so dd
nguyén ly trén hinh 4.21 ta co:

Trong ché d6 1am viéc binh thuong hodc khi ngan mach ngoai: Dong dién so léch Isp
(chinh 1a dong lam viéc) cua bao vé dugc xac dinh theo cong thurc:
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Ist =Al=lir—l21 =lwv

= n—-[(|18— 125) — (Iu—12u)]
I (4-48)
= n—.(lls— l2s) — IkcBT ~ —IkCBT
|
Dong dién ham:

IH :|1T+|2T:n—.[(|15+|25)—(|1p+|2u)] (4-49)
|
Trong do: . .
Ixcar: dong khong can bang thur cap BI, gia tri cia dong nay phu thude vao do sai
1éch gitra cac BI va thanh % an khong chu ki trong dong dién chay qua doi tugng duogc bao
vé. Dong khong can bang tht cdp c6 thé duoc xac dinh theo biéu thirc sau:

|KCBT = K K KCK f |Nngoa||rnax (4-50)

Lis, s, I, Tor, I, Lo lan luot 1a dong di¢n so cép, tht cép va dong tir hoa cua
BI. o
n;: hé s6 bién doi cua cac BL
Trong ché d6 nay dong dién vao cuon ham Iy 16n hon dong vao cudn lam vi¢e Iy
nén bao v¢ khong tac dong (hinh 4.22a).

Khi c6 ngan mach trong ving bao vé:
Trudng hop DZ ¢6 mot nguén cung cip: gia st HT2 trén hinh 4.21 dwoc cit ra. Khi
do:

ILy =ils=ni.(ils—i1u) (4- 51)
|

Dé bao vé c6 thé lam viéc ding trong truong hop nay thi gid tri dong dién khoi dong
cua bao v¢ Iy phai chon 16n hon gia tri dong dién ham Iy, nghia la:
ILV = IH/KH (4- 52)
Véi Ky 1a hé s6 ham, thuong chon Ky = (0,2 + 0,5).
Gi6i han dudi cta hé sb ham duoc chon cho mién c6 dong ngén mach bé dé nang
cao d6 nhay cua bao v¢, con & mién c6 dong ngan mach 16n thuong chon hé so Ky cao dé

ngan chin bao vé c6 thé tac dong nham.
Trudng hop BZ ¢6 hai ngudn cung cap: (hinh 4.21)

Dong dién lis nguoc hudng voi l2s nén lar cling s& nguoc hudng voi |21, Khi do:

iSL:ni.[(ils+i28)—(ilp+i2p)] (4-53)
|

H :ni.[(ils—izs)—(ilp—iZu)] (4-54)
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Nhu vy, trong truong hop nay dong Isp, >> Iy (hinh 4.22b) do d6 bao vé s€ tac
dong.

D0 nhay cua bao v¢ dugc xac I,
dinh theo cong thuec:

|
K, = _Nmin_ (4-55)

| saar

Béo v¢€ so 1&ch dong dién co tinh
chon loc tuyét doi do do yéu cau do nhay
cua bao vé K, > 2. Boi voi role dién co
dé dam bao dugc yéu cau vé do nhay
nguoi ta phai st dung cic bi¢n phap
nham han ché thanh phin dong khong a) b)
can bang nhu mac noi ti€p voi cudn diy
role mot dién tr¢ phuy, st dung may bi€n  Hinh 4.22: D6 thi vécto dong dién khi c6 ngdn

dong bao hoa trung gian... Con vdi role mach ngodi (a) va trong (b) viing bdo vé
s0 do dugc trang b1 bg loc s6 ¢o thé loc

nhanh duoc thanh phan song hai khac
tan s6 co ban 50 Hz trong dong su c6 két hop véi chirc nang khoa khi c6 song hai nén role
so léch s6 ¢c6 do nhay kha cao.

Nhu dé néi ¢ trén, bao vé so 1éch c6 tinh chon loc tuyét d01 nén thoi gian tac dong
ctia bao vé khong can phai phdi hop véi cac bao vé khac, tirc 1a vé nguyén tic bao vé co thé
tac dong khong thoi gian.

Sau ddy chiing ta s& xét mot s6 phuong an tmg dung nguyén 1y so 1éch dé bao vé
cho mot s6 BZ trong hé théng dién.

L\ Iy

Lir

[
)
—

I1.2. Bao vé so léch doc cho PZ don:

Pé bao vé PZ don mot hodc hai ngudn cung cip ngudi ta thuong sir dung bao vé so
1éch doc 6 ham. T nguyén 1y so 1éch ching ta nhan thdy: dé c6 thé so sanh dong dién ¢
hai d¢au PZ thi ngoai PZ tmyen tai chinh ra phai b6 tri thém BZ dan phu dé truyen tin
hi¢u dong dién gitra hai dau DZ cho bao vé so 1éch doc. Ngay nay, d6i voi role s6 ngudi
ta thuong thay thé day dan phu bang viéc truyén tin hiéu thong qua duong day thong tin,
diéu nay khong nhiing nang cao do tin cdy, do nhay ctia bdo v¢é ma con ting kha nang tu
dong hoa trong hé thong dién dic biét 1a khi hé thong SCADA duoc dua vao sir dung.
Trén hinh 4.23 trinh bay nguyén 1y bao v¢ DZ dung role so 1éch c6 ham truyén tin hiéu
dung thiét bi truyén tin.

HT1A I Ls BHT?

Bo Bo

thu thu

t.in — T t-in
hiéu hiéu

(A) (B)

Hinh 4.23: Bao vé so léch dong co ham truyén tin hiéu hai
dau bao vé bang phwong phap truyén tin
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Dbi véi cac DZ c6 chidu dai ngin (< 25 km) nguoi ta van sir dung day dan phu dé
truyén tin hiéu dong dién gitra hai dau duong day (hinh 4.21). Khi d6 dé giam bot sb luong
day dan phu dung trong so d6 ba pha ngudi ta dung phuong phap cong dong dién pha thong
qua cic may bién dong cong (hinh 4.24). HE s6 bién dbi pha trong may bién dong cong phai
dugc chon sao cho dong dién ¢ dau ra khong b triét tiéu d6i voi bat ky mot dang ngan mach
nao. Chang han vé6i so d6 hinh 4.24, ti s6 vong day giita cac cudn 1a: W : Wyt W3=2:1:3
va dong dién dau ra cua may bién dong 1a:

ira=2.ia+ic+3.iN (4—56)
véi | N 1a dong dién chay trong ddy trung tinh cta t6 may bién dong du hinh sao.

I1.3. Bao v¢ so léch PZ song

ot A
song: — T
a¥al B
Béo v¢ so 1éch ngang c6 hudng Jjgl—
dugc dung dé bao vé cho BZ song song — C Iy
nbi vao thanh gbp qua cic may cit riéng 1| | | L_,J
(hinh 4.25). Bao vé so l¢ch ngang c6 Wi 3 Day
hudng 1am viéc dua theo nguyén tac so W, 3‘ W, IB| dan
sanh dong dién trén hai dudng day song A phu
song. Trong ché d6 lam vi¢c binh thuong ;Q

hodc ngin mach ngoai (gia st tai N;), cac
dong dién chay trén hai nhanh BZ cing Hinh 4.24: Cong dgng di¢n de giam bdt ddy
chidu va ¢ gid tri gan bang nhau nén dan phu trong so do bao vé so léch dong dién
dong dién vao role:

B9 phia thanh goép A:

: 1 . . : : :
IsL = n—.[(|1s— l2s) — (Iu—124)] = ket < Ikpr (4-57)
|
bao v¢€ khong tac dong trong truong hop nay.
B¢ phia thanh gop B: sé& bi khod do chiéu dong dién di tir PZ vao thanh gop. Nhu
vay bao v¢ khong tac dong trong trudong hop nay.

AL B N2 () N4 B[ , B
HA SATH
HT s NI
@_ 87L 87L ——
3 3 (IT) 4
HHoo o
aD aD
BU BU

Hinh 4.25: So do nguyén ly bao vé so léch ngang co hwo’ng

Khi xay ra ngan mach tai N, (gia sir phia phu tai khong c6 nguon truyen nguoc vé),
dong ngan mach tai diém N, duoc cung cip tir hai phia: dong cung cap truc tiép theo duong
A1N, va dong d6 vé theo duong vong A34B2N; (thudng dong ngan mach do nhanh A 1N,
c6 gia tri 16n hon so voi dong do nhanh kia cung cap do tong trd mach vong thuong 16m).
Dong ngin mach trén di qua hai bo bao vé so léch & hai dau thanh gop.

B¢ phia thanh gop A: Chleu dong dién di tir thanh gop vao duong day s€ 1am cho
chtic nang dinh hudng cong suét cua role lam viéc dé xac dinh diém ngan mach nam trén
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: 1 - : : :
|5L:n_-[(|15_|25)_(|1u—|2u)]>IKAR (4-58)
[
Cac dir liéu trén s& dugc tong hop va so sanh vai cac gia tri cai dat. Trong truong
hop nay b phia A s€ dua tin hiéu di cat may cat 1.
B¢ phia thanh gép B: Dong dién chay trén hai nhanh I;s va Irs ¢6 chi€éu ngugc nhau.
Khi d6 dong dién so 1éch dugc xac dinh theo cong thure sau:

ISL:ni.[(lls+|23)_(llp+|2p)]>IKAR (4-59)
|

Céc s6 liéu thu dugc s& duge bo phia thanh gop B tong hop va dua tin hiéu di cat
may cat 2 (dong Irs c6 chiéu hudng tir duong day II vao thanh gop B, con dong I;s hudng tur
thanh gop B ra duong day I). Nhu véy su c0 s& duoc cit boi bao vé so 1éch & hai phia thanh
g6p va nhanh dudng day con lai tiép tuc van hanh nhung khi d6 chirc ning so 1éch sé& bi
khoa dé tranh bao vé c6 thé tac dong nham khi ngin mach ngoai ving bao vé vi luc dé bao
v€ so 1éch ngang tr¢ thanh bao v¢ qua dong c6 hudng.

Khi xay ra ngin mach tai N3 (gan thanh gop A), do tong tr¢ doan tur thanh gop A dén
diém ngan mach nho hon rat nhiéu so voi tong tré mach vong din dén dong ngan mach hau
nhur d6 don hoan toan qua nhanh A3N; lam cho bao v€ phia A tac dong cat may cit 3 con
dong trong mach vong rit nho nén bao v¢ phia B khong tac dong. Chi khi may cit 3bi cat
ra, dong ngan mach d6 don vé nhanh vong va khi d6 bao vé phia B méi tac dong cit may cat
4. Trudng hop ndy duoc goi 1a hién twong khoi dong khong dong thoi, hién twong nay s&
lam tang thoi gian cat ngan mach 1én gay anh huong dén tinh tac dong nhanh ctia bao vé.

Trong trudng hop xdy ra dit ddy kém theo cham dat mot nhanh dudng day thi bao
v€ so 1éch ngang c6 hudng s€ tac dong khong dung cét ca hai nhanh duong day. Day chinh
12 mot nhuoc diém rat 1on cua bao vé so léch ngang co6 huong. Pé khic phuc ngudi ta dua
vao khoang thoi gian tir luc dut day dén khi cham dat dé khoa chirc nang so 1éch cua bao vé.

I11. Bao v¢ khoang cach

Vao nhitng ndm dau thé ky 20, bao vé khoang cach dugc xem nhu loai bao vé hoan
hao nhat dé bao v€ cac duong day tai dién. Trai qua gan mot thé ky cac role khoang cach
dugc nghién ciu rat rong rdi va khong ngimg dugc cai tién qua cac thé hé role dién co, role
tinh dén céc role s6 ngay nay. Tinh ning cia role khoang cach nhat 14 nhiing hop bd bao vé
khoang cach st dung k¥ thuat s6 hién dai da duoc mo rong va da dang hon rat nhiéu so véi
cac role trudc day. Ngay nay céac role khoang cach sé nhu P441, P442, P444 (Alstom);
7SA511, 7SA513 (Siemens); SEL321 (SEL) ngoai chiic nang bao v¢ khoang cach n6 con
duoc tich hop nhiéu chtrc nang khéc nita nhu cac chirc ning: qua dong cat nhanh, qua dong
c6 thoi gian (50/51), chong cham dét (50/51N), dién ap giam (27), qua dién ap (59), tu dong
dong trd lai TPL (79), kiém tra dong bd (25) va cac chic nang truyén thong khac.

Béo v¢ khoang céch 1a chirc nang chinh cia role. N6 gdom mdt hé thong do tim su ¢b,
mot hé théng do khoang cach va mdt hé théng xéac dinh huéng cong suat (dong dién) su cb.
Tuy vao moi loai role cua timg héng ché tao ma céc role khoang cach ¢ cac phuong phap
do tim phat hién sy c¢b va dua ra nhitng phuong thire xtr Iy khac nhau nhung nhin chung déu
dwa trén nguyén ly co ban la dya vao gia tri dong dién va dién ap do dugc tir do tinh toan gia
tri tong trd do roi so sanh v6i gia tri dat vang cung voi hudng cong suat trén duong day dé
tong hop dua ra quyét dinh thao tac.
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Pé dam bao tac dong chon loc trong mang phirc tap, ngudi ta ding bao vé khoang
cach c6 huéng, chi tac dong khi hudng cong suit ngin mach di tir thanh goép vao duong
day. Role khoang cach dung bao v¢ duong day tai dién thuong co nhiéu ving tac dong
tuong tng vaéi cac cap thot gian tac dong khac nhau.

Hién nay ton tai nhleu phuong thire tinh todn gia tri dat cho bao vé khoang cach,
pham vi tng dung ctia mdi phuong thirc tuy thudc vao ting ing dung cu thé. Ngoai ra bao
v¢ khoang cach co thé duoc sir dung két hop voi TPL, cac so do cit lién dong dung kénh
truyén tin dé giam thoi gian cat su cd. Sau ddy chung ta s& di phén tich cach tinh toan cac
vung cua role khoang céch.

I11.1. Phan tich cac vung tac dong ctiia biao vé khoang cach:

Dé don gian ¢ ddy chung ta chi xét voi role khoang cach ba cap (three step distance
protection) tai thanh gop A (hinh 4.26). Day la dang bao v¢ khéng cuc by duge dung kha
phd bién trén thuc té. Bao vé c6 ba ving tac dong:

I11.1.1. Vung I:

Chirc nang ctia ving I 1a cat cang nhanh cang tot cac sur cd bén trong dudng day
duoc bao vé (doan AB) do d6 thoi gian dit tré caa ving nay thuong chon bang tk = O(sec).
Can phan biét thoi gian dat cho role véi thoi gian cit su ¢d thuc té t.:

te = trimin + taae Tt + tvc (4-60)

Trongﬂo . )

trimin: thoi gian tinh toan va ra quyét dinh thao tdc nho nhat cua role khoang céach.
Thoi gian nay tuy t%uoc vao tung loai role. Vi du role 7SAS11 €O timin =25 msec, 7SA513
¢O timin ~ 18 msec.

taze: thoi gian dat cho role.

t;: thoi gian truyén tin hiéu bén ngoai role, thoi gian nay c6 thé bi phu thudc boi bus
truyén...

g tume: thoi gian thao tac clia may cit, tuy thudc vao loai may cat dugc st dung.

i i P °
@‘|": e e ——
2 fo _
At
. VI I o
ta At ip
by —zl —  —zh L=
ST il
A H H
: 1l 11l
: F_t tg
| A Tt A
P ta EfAT | te [At
Zu 1] i
Za ' |
Za
Hinh 4.26: Xdc dinh cac vung I
khoang cach cua bao vé khoang d) Za T Cit
cach ba cap (a), (b), (c) va so do t 0 »
logic cat (d). "
zy [ “
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Do ving I 1a viing bao vé ¢6 tinh chon loc tuyét ddi nén chi can su c¢b xay ra trong
vung nay bao vé s€ tdc dong ma khong can phoi hop véi cac bao vé khac. Gia tri tong tro dat
vung I phu thudc vao tirng truong hop twong tmg vai ting loai role cu the.

Truong hop tai thanh gop B khong ¢6 nguon truc ti€ép ndi vao ciing nhu khopg ¢
nhanh ré qua may bién dp va sai 1éch giira cac BI, BU khong 16n hodc v6i cic role so hién
dai c6 b loc so toc dd cao (7SAS513). B¢ don gian nguoi ta thuong xac dinh tong trd dat
vung [ (Z,',\) bang 85% tong tr¢ ciia dudong day AB (Zjap):

Z, =085Z,, (4-61)

Truong hop co ké dén cac sai sb cua cac phan tir khoang céch, cac bién dong BI,
bién dién ap BU ciing nhy sai so vé thong sd tong tr¢ do dugc, ngan mach qua dién tro ho
quang, anh huong boi chiéu dai dugng day..., ¢6 thé 1am cho role tac dong nham khi sy ¢6
thue t€ nam ngoai vang I (vi du ngan mach trén doan BC). Khi d6 ngudi ta co thé st dung
cong thuc:

Z :;ZIAB
1+B+9

Vi B~ 0,05 1a hé s tinh dén sai s6 cua role khoang cach (tuy vao ting loai ma c6 thé c6
cac gia tri B khac nhau); 6 = 0,1 1a hé s6 tinh dén sai so cta cac bién dong BI, bién dién ap
do luong BU va khoang du phong cua role.

(4-62)

Khi thay céc gia tri trén vao cong thirc (4-62) gia tri Z'A s€ dao dong trong khoang
(0,8 +0,9) d6 dai thyc duong day AB, do d6 nd cling phu hgp véi cong thirc (4-61).

Trén thuc té khong phai bat ctr loai role khoang cach nao ciing c6 gia tri dit truc tiép
1a téng tr& Z (P44X cia Alstom (Phap), Sel321 cua Sel (M¥)). Vi du nhu 7SA513 cua
Siemens (Drc), gia tri dét cua role nay cu thé 1a cac gia tri dién khang va dién tro (khi xét
dén sy cb cham dat) va chiing duoc xac dinh bang 85% chiéu dai dudng day.

X pprim = 0:85.X g (4-63a)
N I
X hseen = 1K rprim - (4-63b)
vt
R. -R. +IR (4-64a)
Aprim = " “IAB 2 arc
N I
I:elAseco = N & RIAprlm Ar: (4'64b)
vt
Trong do:
- X 'Apnm , X o @i tri dién khang so va thr cdp cAn xé4c dinh.
: R'Ap”m , Rksem gid tri dién tr so va thir cap

Net, Nyt lan luot 1a ti s6 bién dong Bl va bién 4 ap BU.

—" . dong danh dinh cta role duoc tinh bang dong thi cip ciia BI.

Rare: gi4 tri dién trd hd quang do ngan mach gay ra (bi chija déu cho hai pha khéac
nhau), R, dugc xac dinh theo cong thuc C. Warrington doi véi su ¢o pha-pha:

~ 28700(D+V.t,)

arc — |1,4

R (4-65)

v6i D 1a khoang cach twong duong gitra cac pha (m), dbi voi dudng ddy cap ba pha trén

khong: D = ~°\’/DAB D pc.Dpc ; v1avan toe gi6 (m/sec); t. 1a thoi gian cit ngan mach ctia hé
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thong bao vé (sec); In dong ngan mach tong theo hai phia duong day dén diém ngan mach
(d6i voi duong day co hai ngudn cung cap tur hai dau). Trén thuc té gia tri ndy xac dinh nho
tinh toan theo cac chuong trinh tinh ngan mach trén may tinh.
Riap, Xiap: gid tri dién tré va dién khang cta doan duong day AB (QQ).
Chu ¥ cac gia tri xac dinh theo cac cong thirc trén chua tinh dén trudng hop st dung
churc nang tu dong dong 1dp lai TPL (auto recloser) cua bao vé khoang céch.

II1.1.2. Vung II:

Chirc nang ciia ving nay 1a bao vé doan cudi dudong day AB (khoang (15 + 20)%
doan duong day AB tinh tir thanh goép B) ngoai khu vuc vung I cua role khoang cach dat tai
A va yéu cau bt budc 12 n6 phai bao trim hoan toan thanh gop tram B sao cho tat ca cac su
cd xay ra trong doan nay va toan bo viing I phai nam trong ving II, ngoai ra no con ¢ thé
lam nhiém vu dy phong mot phan cho bao vé ving I dit tai thanh gop B. Thoi gian tac dong
ctia ving 1T d6i véi tat ca cac role & cac tram thudng duoc dit bang nhau trir mot s6 truong
dac biét, gia tri thoi gian dat nay dugc chon 16n hon thoi gian ddt vung I ciia doan sau lién
ké ciing nhu cua cic bao vé cat nhanh ciia cac may bién 4p ndi vao thanh gop tram B mot
bac chon loc 1a At, thu:ongt A=~ 0,5 sec.

Ciing nhu ving I tong tré dt ciia ving IT duge chon tuy thude vao timg trudng hop

cu thé. . . s

Truong hop tai thanh gép B khong c6 nguon truce ti€p ndi vao cling nhu khong cé ré
nhanh qua may bién &p va su sai léch gitra cac BI, BU khong 16n hodc str dung céac role co
bd loc s6 toc do cao thi gia tri cai ddt tong trd co thé xac dinh theo cong thure:

Z: =08.(Z}5p +0,85Zc) (4-66)
V61 7SAS513 cua Siemens thi gia tri cai dat vung I dugc xac dinh:
X Kprlm =08.(Xpg +085.Xgc) () (4-67a)
N |
Xxsea) = th XIAIpnm Ar: (Q) (4-67b)

vt

V6i P441, P442, P444 cia Alstoms:
Zipprim = Zing +0.3Zgc (Q) (4-68a)
Z|| _ N

Asem

ct le

Aprim (€2 (4-68b)

vt

Truong hop tai thanh gop tram B ¢6 ngudn dong khac bom vao hodc ¢o ré nhanh
cling nhu khi tinh todn c6 thé ké dén cac sai s cua BI, BU va ctia ban than role..., khi do gia
tri tong tr¢ dat cua role co6 thé chon theo cong thic:

1 1-a
Zg\ —(ZIAB Rey—
1+B+9 Kdec

IA

Zy) (4-69)

Trong do:
a = 0,1: hé sb tinh dén khoang duong bién an toan dé vung II cua bao vé khoang
cach tai A khong lan sang vung II cua

bao v¢ khoang cach tai B. A B
Kpdsc: hé so Ehén dong cua ot __ D

duong day BC tai thanh gop B, c6 gia o ](_3:,—— = A L
tri bang ti s6 gitra dong qua role (tai A) N Ko <1
va dong qua diém ngan mach tai N1
(hinh 4.26). AL Bl=r C

Theo cong thirc (4-69) thi d6 dai oo— N |—
vung II cua bao v€ khoang cach dat tai Kpe>1

Hinh 4. 27 Anh huong cua Kpd den hién
twong hut vung (k,y<I) va vueot ving (k, 1)
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Khi K, < 1 (hinh 4.27) nghia 1a gié trj tong tro do dwgc 16n hon tong trd thuc té,
truong hop ndy ngudi ta goi 1a hién tuong Aut vung (underreach). Luc d6 role chi c6 thé phat
hién dugc nhitng su ¢0 ¢ vi tri gan hon so voi vi tri ¢6 gia tri cai dat tong trd vung. Néu diéu
nay xdy ra doi voi vung 11 ciia bao vé khoang cach dat tai A thi c6 nghia 1a vung bao vé du
phong cho vung I cua role khoang cach dat tai B s€ giam di va nhu vay thoi gian cat du
phong cho ving I cia bao vé tai B sé tang 1én dén t"', lam giam hiéu qua dy phong ctia bao
v€ A. Viéc ap dung cong thurc (4-69) s€ gay rat nhiéu kho khan cho kha nang phoi hop cap 11
cua bdo vé tai A véi cap I cia bdo vé tai B néu gid tri K,q dao dong trong khoang rong. Dé
khdc phuc diéu nay, nguoi ta c6 hai huéng giai quyét: thir nhat 1a chon gia tri K,q cue dai dé
tinh todn, thr hai 1a tinh todn céc gia tri chinh dinh khéc nhau trong ché d¢ cuc dai va cuc
tiéu dé cai dat vao role. Diéu nay rat dé dang véi cac role so vi bg nhé cua ching cho phép
chua nhiéu bd tham so chinh dinh khac nhau.

Khi h¢ s6 K¢ > 1 (hinh 4.27) s& xdy ra hi¢n tuong vugt ving (overreach). Khi do gia
tri tong tré do dugce s€ nho hon tong trd thuc t€ cai dat vung va role sé cat dugc cac ngan
mach ¢ xa hon so v6i gia tri vung cai dat, noi cach khac 1a gidi han ving bao vé s€ tang 1én.
biéu nay chua chac da tot vi khi dé vung II cua bdo vé dat tai A co the sé€ bi 1an sang vung I
cua bao vé tai B va nhu vay cac bao v¢ cé thé tac dong khong chon loc.

Truong hop tai thanh gop tram B c¢6 may bién ap phan nhanh noi vao, khi d6 do dai
viung II cta rgle khodng céach tai A khong dugc phép bao truim mdy bién 4p trén ma ﬁlc‘yi gian
cat nhanh nhit ctia bdo v¢ may bién dp 16n hon thoi gian tic dong cua vung II (t7). Thuc
vay, gia st néy xay ra ngan mach tai N3 (hinh 4.26) sau may bi¢n ap c6 loai bao vé nhu
trén, n€u N3 nam trong vung JI cta bdo vé khoang cach dat ta1 A thi role khoang cdch tai A
c6 thé s tdc dong cat may cat tai thanh gop A trudc khi may cat bdo vé€ may bién ap tac
dong, di€u nay la khong cho phép. Dé tranh truong hop nay thi tong tré dat vang II cta bao
v¢ khoang cach dat tai A phai dugc chon theo cong thirc:

1 1
Zp < ———(Zpng +——Zypamin) (4-70)
1+B+9 K pdMBA

Trong do: ) .
Kpampa: h¢ s6 phan dong qua mdy biénap. , o B
ZMBAmin: tOng trd tuong duwong nho nhat cia mét trong s6 cac may bien ap noi vao
thanh cai tram B.
Thong thuong gia tri téng tré dat vung II ctia bao vé tai A dugc chon theo gia tri nhé
nhét cta biéu thire (4-69) va (4-70).
Theo céc 1ap luan trén day thi cac cong thic (4-66) dén (4-68) thudng chi ap dung
cho cac luéi hinh tia mot ngudn cung cép (dic trung cua ludi phan phdi) con ddi véi mang
dién vong thi phai ap dung cac cong thic c6 tinh dén hé sd phan dong.
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Néu tir thanh gop tram B c6 nhiéu duong day ra thi duong diy nao c6 chidu dai nho
nhat s€ dugc chon dé€ phoi hop véi tong tré vung II cua bao vé dat tai A.

I11.1.3. Vung III:

Hién nay cach tinh d6 dai vung I1I ctia bao vé khoang cach ba cip van chua théng
nhét. Tuy vio timg truong hop, muc dich sir dung ving nay ma gia tri tong try dat ving I1I
s& dugc xac dinh theo cac cong thire hop 1y. Trén thirc té & Viét Nam mot sd noi vung 111
khong dugc sur dung.

Néu xem vung III cta role khoang cach dit tai A thuan tuy du phong cho ving II
role A va n6 phai phdi hop tét v6i ving II cua role dit tai B thi ¢ thé ap dung cong thirc
(4-71) cho truong hop don gian:

Zy =08Z g +08(Zgc +08%,cp)] (4-71)
va cong thic (4-72) cho truong hop phdi hop véi ving II ciia bao vé phia sau ké né (tai B):
1-
Z) =Ko Zpg +7—23) (4-72)

voi K¢ 1a hé sb tin cay, K. =1,2.
Ddi véi role 7SA513 cua Siemens, gia tri dat vung III duogc xac dinh theo gia tri dién
khang nhu sau:

X glpnm = 0’8[X IAB + 018(X IBC + 0’85X ICD )] (4—7321)
i N o Iy
XAse(D = N tXAprlm A (Q) (4'73b)

vt

Tuy nhién, khi ap dung cac cong thirc nay d6i v6i ludi mach vong thi khong phai lic
nao ciing ¢ thé dam bao duoc sy phdi hop tot gilra cac bao ve€. Gia st xét mang dién nhu
hinh 4.28, trong d6 doan dudng day BC c6 tong tro l6n hon tong tro doan BMC (gia suir do
cac duong day nay co tlet dién day 16n,...). khi c6 ngin mach tai N, néu theo mach thang
ABCN thi diém su co nam ¢ vung III cta bao vé khoang cach dat tai A va la vung II cua bao
v¢ tai B. Tuy nhién néu xét theo mach vong ABMCN thi tong tré ngan mach do duogc tai A
nhé hon nén c6 thé roi vao vung II cua bao vé dat tai A. Khi do bao v¢ dat tai A va B co thé
tac dong khéng chon loc.

Nhu vay, cac cong thirc

M
(4-71); (4-72) chi nén ap dung
cho lug¢i hinh tia mdt nguon B C
cung gap E(ﬂ vl mang dlﬁn A N
vong do anh hudng cua cua hé C).l.g g%
sO p%an dong nén g%a tri tong tro I

do dugc ving IIT c6 thé bién . ) . o .
thién trong dai kha rong va khi Hinh 4.28: Su khong phoi hop giita bao vé tram A va B
d6 viée tinh toan gid tr1 cai dat

vung 111 rat phuc tap vi phai tinh

toalin nhiéu gia tri dat trong nhitng trudng hop van hanh khac nhau dé cai dit vao bo nhé cua
role

Thoi gian dat ving 111 ciia bao vé tai A trong trudng hop nay c6 thé phdi hop véi
thoi gian dat vang II cua n6 theo cong thire sau:
th =th +At (4-74)
Néu xem vung III cua bao vE khoang cach tai A khong nhiing dé du phong cho ving
cho vung II cua né ma con dung du phong xa cho bao vé dudng day lién ké (BC) va khong
dé y dén yéu cau phoi hop vung I1I nay vé&i ving [II ctia bao vé dat tai B. Khi do, gia tri dat
vung III cua bao v¢ khoang cach tai A dugc lay bang tong duong day dugc bao vé (AB) voi
duong day lién ké dai nhat (BC) va 25% duong day thut ba (CD) hoac bang 120% tong
duong day dugc bao vé véi duong day lien ké dai nhat. DBiéu nay cho phép role A co thé cat
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dyoc cac ngan mach trén duong day lién k& (BC) khi toan b bao vé ciia doan duong day
lién ké nay khong lam viéc. Vi du véi role khoang cach s6 P44X cua Alstoms, gia tri tong
trg dat vung I dugce xac dinh nhu sau:

ZIA”pnm =(Zipg +Zigc)-12 (Q) (4-75a)
N
lesem ZIA“prlm N < (4'75b)
, vt
Hoac ciing c6 thé xac dinh theo cong thirc :
Iz +1
Zp 2 Zpg +B—F 7 (4-76)

F
voi Ig, Iy tuong Gng la dong qua role va dong di vao di€ém sy ¢6 tai thanh gop trung
gian trong ché do dong vao cuc dai. )
Thoi gian dat cua vung III trong trudong hop nay dugce phoi hop véi thoi gian dat
vung II cua bao vé lién ke (tai B):
th =ty +At (4-77)
Ngoai ra ciing c6 mot phuwong an dé xuat xac dinh tong tré dat vang III theo tong tre
lam viéc nhé nhat cta tai theo cong thirc:
Z.
ZEDI\I — Iv min (4—78)
K tc 'K mm 'K tv

v6i tong tré 1am viéc nho nhat duge tinh theo cong thic:

U, .
Z min = Iv min 4-79
| \/él Iv max ( )

Trong do: .
m: h¢ 56 MO may, K = 1,3. x|\

Ktv he sO tr& vé cua role Ky = (1,05 + /
1,1). I

Tuy nhién cong thirc nay chua hop ly lam
khi 4p dung cho role s vi ddi voi ludi truyén tai,
goc cua tai thudng nhé hon (20 + 30)° so véi truc
R (hinh 4.29) trong khi goc téng tré duong day
thuong 16n hon 60° va cac role khoang cach
thuong dugce xac dinh hudng theo géc nay hoac
theo hudng dién khang chir khong theo truc R.
Hon nita trong cac role sb thuong cai dit thém
chtic nang khoa role trong viing 14n cua tai (load
encroachment), do do cac gia tri dat cua role Hinh 4.29: Huong dat cua bao vé
cang khong phu thudc vao cac ché do cua tai. khoang cdach va vi tri tong tro tai

Tong trd
bz

Tong tré R

I11.2. Cac so dd cit lién dong trong
bao vé khoang cach:

Trong hé théng dién, déc biét d6i voi ludi truyén tai, yéu cau vé d6 chon loc ciing
nhu tdc do khic phuc su ¢ déng vai tro rat quan trong trong viéc néng cao do tin cay cung
cap dién cling nhu tinh 6 6n dinh ciia hé thong. Khi cip dién 4p va cong suat truyén tai ting
1én, cac yéu cau noi trén cang tré nén ngit nghéo ma trong nhiéu truong hop cac bao vé
ding nguyén 1y phan cép ba ving khoang cach thong thuong di xét to ra khong dap tmg
duoc. Pé khic phuc diéu nay, hién nay ngoai vi¢c sir dung céc role cling nhu cac thiét bi
dong cét chat luong cao, nguoi ta ap dung céc loai so dd khoang cach khac nhau trong sb do
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Chung ta nhan thiy ring ving I ctia bao vé khoang cach (tai thanh gop A) chi c6 thé
bao vé cit tire thoi dugc khoang 80% chiéu dai doan duong day AB, 20% doan con lai s€
duoc loai trur ngén mach véi thoi gian cép 1I (tH). Dé c6 thé loai trir nhanh sy ¢ trén 100%
doan AB ngudi ta dung cac so do cat lién dong truyén cét tin hiéu cho phép hodc khoa giita
hai bao vé khoang cach dit ¢ hai dau doan dudng day AB.

Céc duong truyén thong tin lién lac dung trong bao vé role co thé 1a cac duong thong
tin hitu tuyén kiéu day dan tin hiéu (pilot wire) hay kénh dan tin hi¢u (pilot chanel), kénh tai
ba PLC (power line carrier), cac kénh vo tuyén chuyén t1ep hay vi ba (microwave) va cac
duong truyén cap quang... Chirc nang cua chung 1a truyén thong tin tir mot dau cua duong
day duoc bao vé dén dau kia dé tao cac tin hiéu cit lién dong (transfer trip) truc tlep, tin hiéu
cho phép, tin hi¢u khoa hay tin hi¢u giai khoa... Cac tin hiéu nay thuong ¢ dang s6, c6 thé 1a
mot bit thong tin riéng 1é kiéu déng - mo (ON - OFF) hodc day cac tin hi¢u s6 goi 1a thong
bao. Dudi day sé trinh bay so lugc cac so dd bao vé lién dong:

I11.2.1. Cac so dd cit lién dong truc tiép DTT (Direct Transfer Trip):

Theo so dd nay, role & mdi ddu khi phat hién su cd va cit may cét ctia nd s& truyén
tin hidu t6i role ddu d6i dién qua mot trong nhirng cong truyén thong s6 output. Role phia
dau nhan s& nhan duoc tin hiéu nay qua cbng vao sb input. Gid tri gan & dau vao nay co thé
1a mot bién (variable) hay mot ham (function) c6 kha ning phat tin hiéu cit truc tiép ¢ dau
ra cua role (nhén tin hiéu) t6i may cat cia n6 ma khong cén kiém tra bat ctr diéu kién nao.

Trong so d0 cit lién dong tryc tiép DTT, tin hi¢u cét s& duoc phat di cat may cit
dong thot chuyen thanh tin hiéu lién dong kiéu truc tlep cho role phia ddi dién. Role phia
d6i dién vé mat nguyén 1y ciing phai duoc cai dat giéng role nay.

A B C
N, N3
1. 2 | /4 '/4 1|2 1|2
I AND
Z“ zzl ZAmr
| A Amr — |
ZIII ; | ZA OR
i o
| I
T I
| | .
_H 2 2 g L
Il | 0
~— Z8~ZBmi " yall — ——
Z — L g
I
a) b)

Hinh 4.30 : So do vung I mo rong khi ¢6 ngan mach trong va ngoai duwong ddy (a)
va logic cat cua role so (b)
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Trén hinh 4.30 ta gia st role khoang DT
cach B1 la role phat tin hi¢u, role khoang cach M2PT
A2 14 role thu tin hiéu phat tir B khi ¢6 su ¢6 22GT
tai N, thudc ving cit nhanh (t') cia B;. Néu sir

dung so do khoang cach théng thuong thi role » 3PT
A2 s¢& cat may cat voi thoi gian tré cua vung 11 3

(t"42), thoi gian nay doi khi qua 1én (300 + 600

OR MTU

\

msec) dbi voi mot s dudng day truyén tai cao KEY
ap va siéu cao ap. Khi d6 so d6 cat lién dong _\@

dung dudng truyén thong tin cho phép giam

dang ke thoi gian cat cua role A2. Thyc vay, Hinh 4.31a: So dé logic cat lién dong
khi d6 role B1 s€ dua tin hi¢u cat may cat tic DUTT bén trong role SEL-321

thot (30 msec), dong thoi phat tin hi¢u lién

dong truc tiép clia nd ra dau ra sb output va

thong qua duong truyen tin (di mt toi da 20 msec) t6i dau vao sd input ciia role A2. Role
A2 sé& cit ngay may cat ctia n6 khi nhan duogc tin hiéu truc tiép nay. Thoi gian cach ly su ¢d
(ké ca thoi gian thao tac may cat (40 + 50) msec) trong trudng hop nay chi con khoang (90 +
100) msec rd rang 1a nhanh hon rat nhiéu so v&i thoi gian t'4,. Role Bl ciing c6 gia tri dat
va thao tac tuong tuy nhu role A2 khi sy cb o gﬁn dau tram A. Nhu vay, viéc st dung duong
truyén tin hiéu lién dong ndi chung s& giam thoi gian cit sy cb trén 100% d6 dai doan dudng
day dugc bao vé (AB). Piéu nay c6 ¥ nghia rat 16n d6i véi do 6n dinh dong cua toan bd hé
théng, dic biét dbi véi cac ludi lién két cao ap hodc siéu cao ap.

DTA
DT DTB

MIP :‘\ MTU DTC
71G OR D), MIP OR MTU
MPT———f ~ Z1G
72GT M2PE
S, 3PT 72GT ¢ » TPA
— -1 KEY
a) KEY b) TPB
— @ KEY

Hinh 4.31b: So do logic cat lién dong truc tiep DTT

dong thoi 3 pha (a) va déc lap tirng pha _c
- KEY

Mot s6 ki hiéu trén so do:
MIP: tong tr¢ pha vung 1 theo dac tuyen MHO.
M2PT; tong tro pha ving 2 theo dic ftyyén MHO tac dong co thoi gian.
Z1P: tong trd pha ving 1 theo dic tuyén tir giac pha.
Z1G: tong trd vung 1 theo dac tuyén tir giac pha-dat,
Z2GT: tong trd vung 2 theo dic tuyén tir gidc pha-dat tdc dong c6 thoi gian.
KEY: tin hi€u lién dong déu ra. . )
Trong truong hop str dung may cat don pha can phai tao ra ba tin hiu cat ting pha
TPA (trip phase A), TPB va TPC. Céc tin hi€u nay c6 thé dung lam tin hiéu lién dong dé
tryc ti€p goi di. Phia dau role doi dién ching duoc dwa vao cac dau vao khac nhau dé gan
thanh cac bién DTA (Direct tripping A), DTB va DTC. Cac bién nay duoc dit trong bién cit
vo diéu kién MTU goi t6i may cat.
Néu phan tir phat tin hiéu truc tiép cua role dau phatla phan tor ndi tuyen (vung I
khoang cach) thi so d6 duoc goi 1a cat lién dong do phén tir noi tuyen truyen tin hiéu truc
tiép DUTT (Direct Underreaching Transfer Trip) (hinh 4.31). Con néu phan tir phat tin hiéu
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Céc so dd cit lién dong truc tiép c6 vu diém 1a don gian nhung do tin cdy khong cao.
Néu duong truyén vi nguyén nhan nao d6 nhu bi nhicu, phat tin hiéu sai... thi role c6 thé cat
may cat nham gay mat di¢n khong dang co.

I11.2.2. Cac so dd cit lién dong dung tin hiéu cho phép PTT:

Do nhitng nhuoc diém vira néu trén ddy cua cac so dd cit lién dong truc tiép DTT,
trén thyc té ngudi ta hay sir dung loai so db truyén tin hiéu cho phép PTT (Permissive
Transfer Trip) c¢6 d0 tin cdy cao hon. Thyc chét cta loai so 66 nay la khi role nhan dugc tin
cét lién dong tir phia d6i dién goi toi, n6 khong gui tin hiéu cit ngay ma con klem tra xem
diéu kién nao d6 dugc thoa min khong, néu c6 thi moi phat tin hiéu di cit may cat. Piéu
kién nay c6 thé 1a khi role phia dau nhan phat hién sy ¢6 boi cac vung khoang cach, phan tir
dinh huong hay phan tir phat hién su ¢d tac dong. Nhu vay tin hiéu lién dong khong phai la
tin hiéu tryc tiép DTT ma chi 1a tin hiéu cho phép PTT, d6i khi n6 con duoc viét tit 1a PIT
(Transmissive Intertrip).

Cling tuong ty nhu trén, néu phan tir phat tin hiéu cho phép ciia role dau phat 1a phan
tr ndi tuyén (ving I khoang cach) thi so d6 duoc goi 1a cit lién dong do phan tir noi tuyen
truyén tin hiéu cho phép PUTT (Permissive Underreaching Transfer Trip). Con néu phan tir
phat tin hiéu cho phép cua role dau phat la phan tir vuot tuyén (vang I mo rong, vung II, 11T
khoang cach, phan tir phat hién sy ¢, phan tir dinh hudng) thi so d6 duoc goi 1a cit lién
ddng do phan tir vuot tuyén truyen tin hiéu cho phep POTT (Permissive Overreaching
Transfer Trip). V61 7SA513, ¢6 thé dung cling mot luc ca hai kiéu truyen POTT va PUTT
doc l1ap qua cac duong ndi song mang riéng biét. Khi d6 kiéu truyén PUTT hoat dong trong
ving I con kiéu truyén POTT hoat dong trong viing mé rong hodc v6i ving phat hién su cd.
Trén thuc t& ngudi ta c6 thé phan biét cac so d6 POTT thuén tuy (dung bao vé khoang cach
ba cip két hop véi cét lién dong, con goi 1a POTT1) va so dd c6 thém vang III khoang cach
huong ngugc co chirc nang khoa (POTT2). Loai so dd sau lam viéc tuong ty nhu so dd
thudn tuy ddi v6i cac sy cd bén trong dudng day. Con ddi voi cac su cd bén ngoai, ving 111
huong 