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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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.

36



* 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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87T
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50
Kiénitra cach dién|
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- Mach ty dong kich thich
B |l—|
¢, 21 1] 59
TU
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50 4
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[ 46 H 50 |4 51 H 81
: DPong ho do luong
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HINH 1.45: SO D6 BaO Vé Bé MAY PHAT VA MAY
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