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=
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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
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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-
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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)

127



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 ' |
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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)

145



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 nguoc nay s€ khoa toan b bao vé khoang cach lai.

Néu mot hu ' hong xady ra trong thiét bi nhan tin hiéu hay trong duong truyen logic
nhan ctia bo giao tiép vién thong da ning co thé bi khoa bai dau vao nhj phan va diéu nay sé
khong anh huéng dén chirc ning bao vé khoang cach thong thuong. Khi d6 viée diéu khién
khoang do viing mé rong s& dugc chuyén dén chirc ning TPL néu chirc ning nay chua bi
khoa.

Trén hinh 4.32 trinh bay Ving T
so do khoi tong thé cua logic cat (ndi tuyen) [~PUTT \ Tin hiéu lien domg t6i dau dbi dién
lién dong dung tin hiéu cho phép =~

PTT dung chung cho cé hai kiéu v%;:t Zl;mAg POTTT T
\ A 2 . 0 yeén Quy & 0
PUTT va POTT. Viéc chuyén tur <UYeY

\ U dinh cat
so do nay sang so do kia dugc
thuc hién bang chuyén mach 0
logic (mach 14t,...) ma & day ta Tra ]
chi thé hién nhu moét tiép diém ) I o
co khi théng thuong. Tin hiéu lién dong tir dau ddi dién

Trén so nay chung ta
nhén thay logic PUTT va POTT
khac nhau ¢ nhitng diém co ban
sau:

Hinh 4.32: So dé khoi ciia chire ndng cdt lién dong
dung tin hiéu cho phép PTT
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Trong so do PUTT, phan tur khot phat tin hi¢u lién dong cho bao v¢ khoang cach d6i
dién khi thao tac cit may cit tai chd 1a ving I, trong khi ¢ so d6 kia 1a cac phan tir ¢ gi6i
han viing vuot ra ngoai ving I nhu viing I mé rong, ving II, I khoang cach, phan tir phat
hién su ¢, phén tor dinh huong...

Trong so d6 PUTT c6 thé chi can phai ding mot duong truyén tin hiéu theo hai
chiéu cho céc tin hiéu lién dong, vi khi ¢ cac su ¢ & cubi duong day (vi du diém N2 trén
duong day duoc bao vé AB, hinh 4.26), chi c6 mot phan tir phat tin hiéu lién dong lam viéc
(cua role BI). Con khi ngin mach ¢ vi tri giao nhau cua vung I cua cac role hai dau (tai N1),
so db cit lién dong lai khong can thiét vi sy ¢6 nam trong Vung I cua ca hai bao vé nen su cO
s€ duoc loai trur voi thoi gian t' ~ 0 sec. Nguoc lai trong so dd POTT, v6i moi vj tri ngan
mach trong dudng déy, hai phan tir phat tin hiéu lién dong & hai dau déu lam viéc nén & day
can phai c6 hai duong tin hiéu riéng r& truyén tin hiéu theo hai chiéu khac nhau, hodc mot
duong truyen tin lam viéc trong ché d6 phan chia thoi gian kiéu song cong (duplex).

Pbi voi dudng diy ngan, so d6 PUTT chi nén st dung v6i dac tuyén tir giac dé tranh
hién twong hut ving vi viing I khoang cach v&i dic tuyén nay khi dé bao tram dugc dién tré
su ¢ (thuong 16n hon so v6i dién tré duong day). Nhu minh hoa trén hinh 4.33a, v6i viée
sir dung ddc tuyen MHO, dién tré sy ¢b (do hd quang, dién tr6 tiép xuc...) s& lam giam vung
Ily thuyet AC xudng con thanh doan AD trén thyc té, doan nay c6 thé giam xubng thap hon

50% chiéu dai dudong day AB va su ¢ o giita duong day voi dién tro ho quang 16n s€ nam
ngoai gi6i han ving I clia ca hai dau. Néu st dung so do POTT thi c6 thé dung dic tuyén
MHO vi ving IT khoang cach khi d6 ¢6 khoang phu theo truc dién tré 1én hon nhiéu so véi
vung [.

XA
Hudng Phén tir quyét
ing T~ PZ dinheat = — — — — — — — i
MHO Phén tir phét ti SPOTT  NPUTT
B / Vuing hiéu lién dong = — —— — — /= — — — —
— tur giac A | . Nl4 ‘B
g)% SC, . B |'_'<_____,’_ 8:'5- éz
S 2 , Vo hu(mg
D Cohubng\==—— — — — — — — — — ;
/ H H
/, \ _—,—_—— —— — — — — —
A ~——— ﬁ :
a) b)

Hinh 4.33: Anh hwong cua dién tro sw co dén vung I khoang cach MHO trong so
do PUTT (a) va vai tro cua phan tw ra quyét dinh cat trong cdc so doé PTT (b).

_ Dai véi tin higu lién dong dugce truyén di thuong co cac yéu cau sau:

Trong so d6 PUTT, phén tir quyét dinh cat co thé 1a phan tor vo hudng hoac cod
huéng. Con trong sg do POTT 1no phai la phan tir ¢6 hudng va hudpg vé€ phia deO'ng day.
Thyc vy, gid su néu trong so o nay dung phan tur ra quyét dinh cat thudc loai vo hudng
(biéu dién boi duong nét lién dudi ciing nhu trén hinh 4.33b), thi khi co ngan mach tai diém
N2 ngoai duong diy AB nhung trong vung II cua role A, role ndy sé phat tin hiéu cho phép
dén role B. Vi phén tu ra quyét dinh cat vo hudng cua role B cling nlgan ra sy ¢ nay trong
gi61 han vung cua n6 nén role B van tac dong, nghia la gy cat nham,

Tin hiu lién dong ¢ dau phat co6 thé duoc 1am tré (sudn trudc) doc 1ap voi thoi gian
tré cuia phan ttr khai phat tin hiéu.

Tin hi¢u lién dong sau khi qua giao dién truyen tin cua role phat can phai duoc kéo
dai suon sau khoang thoi gian so v4i tin hiéu phat ctia phan tir khai phat tin hiéu lién dong.
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bi€u nay nham dam bao tin hiéu lién dong dén duogc véi dau thu mot cach toan ven ngay ca
trong truong hop phan tir kh¢i phat bi ngat dot ngot hay duong day truyen tin qua dai.

Do1 vo1 role phia dau nhan ciing vy, suon sau cya tin hiéu thu ciing phai dugc keo
dai mot khoan thoi gian 1a T, (hinh 4. 32). canchuy la phan tir thoi gian T, nay thuong dugc
sir dung trong céac so do kidu PUTT, con trong so POTT it dugc dung.

Déi v6i cac g dung cit lién dong dung tin hiéu cho phép sir dung kénh cao tan
thong thuong bang dudng day tai dién (tai ba) PLC, d9 tin cy truyén tin khéng cao do tin
hiéu truyén lién dong phai di qua diém sy c¢d trén dudng day tai dién nén hay bi nghén va
suy hao lon (t61 20 + 30 dB). Trong trudng hop khong co thiét bi khuéch dai cong suit dé
tin hiéu c6 thé vuot qua diém nghén thi phai dung loai kénh truyén khac ciing sir dung
duong day tai dién nhu kénh ma chuyén tan (SFK). Kénh nay c6 d6 chéng nhiéu cao hon va
¢6 thé dugc dung dé tao tin hiéu cira s6 giai khoa cho chirc niang cit lién dong trong cac so
d giai khoa.

Trén hinh 4.34 trinh bay so dd ndi day cua hé théng bao v¢ duong day ALPS cua
hang GE-Multilin (MJ) theo logic POTT véi giao dién truyén tin. Tin hi¢u cho phep tur phia
xa glri dén s& khép mach tiép diém diu ra ciia dau thu va kich hoat dau vao sé tai cic chan
D2-D18. Con khi role nay phat tin hiéu cho phép goi di, n6 s& khép mach role tin hiéu dau
ra tai cac chan B5-B21 va kich hoat dau phat cua giao dién tmyén tin hiéu lién lac.

Giao dién ~ " TB1 |

| |+
| NS40A o qui
| 2417
| Thuf 3] oD2 Tin
| Cyc duonig [60° [T BS hi¢u
AL o th
. Trong cdc so do cat lién dong do | chuyén mach 1 % Dig
phén tr ndi tuyén truyén tin hi¢u cho phép | 127771 B2t
PUTT giai doan dau, n1g1u01 ta thuong su | _ . |
dung vung I khoang cach vira lam phan tor | Phat |::| | Role
kh¢t phat tin hjéu hen dong di xa, vira lam | o ALPS
ﬁhan tir ra quyét dinh cit khi nhan dugc tin . =P T9
idu cho phép tr xa gdi t6i. So do nhu vay | Cucam o——er
| chuyén mach

c6 thé khong cho phép cat nhanh céc su co
cudi duong day dugc bao vé. Gia s khic6 L—————— —

ngan mach tai diém N1 (hinh 4.33b), role A

khi nhén dugg tin hi¢u chp phép tu role B Hinh 4.34: So dé néi ddy theo logic POTT
van khong thé thao tac cat duoc vi su co st dung giao dién dai am tan NS40A va
nam ngoai vung I. B¢ khac phuc tinh trang role khoang cdach ALPS cia GEC-Multilin
nay, nguoi ta phai sir dung vang I dé lam

phan tur ra quyet dinh cat.

Tuy nhién khi d6 do nhing han ché vé cong nghé, vung I va yung II thuong van phai
dung chung mach so sanh, nén thyc té hai vung nay van khong the dong thoi dugc kich ant
va vung II thu(mg phaira quyet dinh cat sau mot khoang thoi gian tré.

Trong cac role khoang cach kiéu khong chuyén mach (non-swiched relay), dic biét
Ehroll(elzl sO hién nay, van dé nay di duoc giai quyét va viée str dung so d6 PUTT khong gay ra

6 khan nao.

I11.3. So @ khoa4 lién dong (Blocking scheme):

. Khag voi o d6 dung tin hi€u cho phép, so do dung tin hiéu khoa s dyng duong day
truyén tin d¢ truyén tin hiéu khoa khi role phat hién thay sy c¢6 ¢ vung nguogc (hudng veé phia
thanh gop), bén ngoai duong dy dugc bao v¢.

So d6 khoi cua logic cat dung tin khoa lién dong dugc trinh bay trén hinh 4.35a. Gia
sit khi c6 ngin mach tal diém N1 trong doan duong diy AB trén hinh 4.35b, cic ving
khoang cach I hoac II thong thuong s& tac dong. Con khi c6 ngan mach tai diém N2 cac
vung khoang cach | m¢ rong hodc vung II thong thudng s€ phat tin hiéu cat khong co thoi
gian tr¢ cho may cat néu chung khong nhén dugc tin hi¢u khoa lién dong tir phia dau B gui
dén. Tin hiéu khoa nay la cua phan to nao d6 cua bao v¢ khoang cach c6 hudng nguoc
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hu('m% vé phia sau role, trc 1 phia thanh gop tram B. N6 c¢6 thé 1a vang III hudng nguoc
a

hodc 1a su két hgp cta 11:1)h€1n tor phat hién sy ¢6 vo hudng véi mot phan tir dinh hudng thuan
(forwards) nhu trén hinh 4.35c.
Cac vung co Z3A
huéng nguoc —@ Z2A
— —ZTA
Cac vung RC Cht N NT 2 B N3
P4

théng thuong Quyé{ dinh Duong OR |
|

Z
cat truyeén tot, | V4 | V4
\ s P =]

Ving I MR I
hay vung II [ 0

Tin hiéu 'Z3B

AND

a)
Phan tir phat
Hinh 4.35: So do khoi ciia chirc nang cat hignswed 7 AND, Lin hiéu khod
lien dong dung tin hi¢u khod trong role o ©) Phan tr dinh = ong
cd hai dau dwong ddy duoc bao vé huéng thuan

Khi c6 su ¢6 & diém N3 phia sau role B nhung trong ving II khoang cach cua role
A, cac ving c6 hudng nguoc nay sé phat tin hidu khod tdi role A dé no khong bi cit nham.
Con khi ¢6 ngin mach bén trong dudng day, ching s& khong phat tin hiéu khoa lién dong.
Nhu véy gia tri dat cua vung huéng ngugce (vung I huong ngugc, phan offset cuia phan tur
phat hién su cd...) phai bao trum phan vuot tuyén cua ving II khoang cach dé dam bao moi
su ¢b ngoai duong diy nhung trong ving II phai dugc phat hién boi ving hudng nguge nay.
Dé bu sai s6 ¢o thé iy gia tri dat bang 1,2 1an phan vuot tuyén vung II cua role dau ddi dién.

Do ¢6 su khéc biét vé thoi diém tac dong cua céc role hai dau nén thoi gian tré T
duoc dung dé khoa bao vé dau A tranh cho bao vé tac dong nham khi c6 su ¢b thoang qua,
déng thoi dé doi tin hiéu khoa tir dau B gui dén. Khi ¢o ng’fm mach tai N3, bao v¢ duong
day lién ké thudng cét nhanh su ¢ nay. Vi thoi gian giai trir tin hiéu khoa lién dong cua
vung nguoc ¢ thé rit ngan, khién cho tin hiéu khoa nay téi dau nhan co thé bi giai trir
trudc khi thoi gian T troi qua. Do d6, thoi gian tré (suon sau tin hiéu) & ¢au nhan T, duoc sir
dung dé bu dap su thiéu hut thoi gian cia tin hiéu khod. Trong truong hop ¢6 hién tuong dao
dong, thoi gian tré T, con dugce dung dé khoa phan ttr vuot tuyén cia role A trong sudt thoi
gian dao dong khi c¢6 ngin mach phia sau role B. Tém lai, cac gia tri dat thoi gian cua so do
dung tin hiéu khoa phai duoc tinh toan chinh xac d6i voi moi ché do 1am viée cua ddi tugng
béo vé dé role ludn ludn nhan duoc tin hiéu khoa trong moi trudng hop can thiét.

Kénh truyén tin dung trong so d6 khoa lién dong co thé dung loai mot dudng truyén
kiéu don cong. Trong truong hop ding hé thng tai ba PLC, tin hidu cao tan c6 thé chi lam
viée trén mot tan so. Néu & so do cat lién dong dung tin hiéu cho phép PTT, tin hi€u cho
phép cao tan phai truyen qua diém su cb trén duong day dé dén dau bén kia thi bao vé phia
dbi dién méi cit may cat, con véi Sy do dang xét néu bao vé phia dbi dién khong nhan dugc
tin hiéu kho4 thi no s& phat 1énh cit may cit nhu vay thi mac do an toan ¢ cao hon nhung
c6 thé gy ra cat nham. Noi chung dbi voi so do khoa lién dong yéu cau vé chit luong cua
dudng truyén rat cao dé tranh tac dong nham. Khi kénh truyén hoic bo phan phat nhan tin
hiéu bi hu hong thi so d6 lién dong phai bi khoa va khi d6 bao vé thuc hién cac chiic ning
ciia mot bao v¢ khoang cach thong thuong hodc két hop voi TDL.

So v6i so d6 dung tin hi¢u cho phep PTT, so d6 dung tin hiéu khoa lién dong lam
viéc t6t hon trong truong hop ngan mach trong dudng day c6 mot dau 1a ngudn yéu. Khi d6
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Nhu ta da thdy ¢ phan trén, so dd cét lién dong ding tin hiéu cho phép PTT co toe do
thao tac nhanh hon cac so @b khoa lién dong do khong can phai c6 thoi gian tré dé cho tin
hiéu lién dong tir phia dbi dién. Thoi gian nhan tin hiéu nay lai thay d6i trong mot khoang
rong tuy theo ting truong hop su cd nén khoang thoi gian tré phai duoc dit 16n nhat dé du
phong. Tuy nhién trong trudng hop dudng truyén tin higu bi truc tric lam cho tin hiéu cho
phép khong dén duogc noi nhan, viée sir dung so dd PTT c6 thé khién cho su cb trong duong
day khong bi cach ly, gay anh hudng dén do tin cay ctia bao v¢. Trong khi do viée mat tin
hiéu kho4 trong so do khoa lién dong do 161 dudng truyén chi co thé lam cho bao vé tac
dong nham khi ¢6 ngén mach ngoai, tirc 1a 1am gidm tinh chon loc cua bdo vé. Sy uu viét
ctia so d6 khoa cang thé hién rd trong cc logic két hop v6i chie nang TPL. Khi ¢6 su ¢d
bén trong duong day dung so d6 bao vé kiéu PTT, viéc khong co tin hiéu cho phép co thé
lam cho bao v¢ hai dau tac dong khong ddng thoi, trong truong hop nay TPL c6 thoi gian
chét ngin & diu day cit ra trudce s& ludn ludn thuc hién khong thanh cong do phai dong vao
diém c6 su cd. Pé khic phuc nhuoc diém tac dong cham cua so dd khoa lién dong va do tin
cdy clia so do cat lién dong (PTT) nguoi ta thuong ding so db giai khoa (unblocking
scheme).

I11.4. So @6 giai kho4 (unblocking scheme):

Day 4 logic bao vé twong tu voi chirc nang cit lién dong dung tin hiéu cho phép
(PTT) nhung ¢6 d9 tin cay cao hon, so dd giai khoa khong han 1a so d6 nguoc véi so do
khoa da xét. Trong truong hop su cb dudng truyén, viée tu dong giai khoa dugc ty dong
thuc hién mot 1an & diu nhén cha khong phai do tin hi¢u tir xa gui téi. Tin hiéu gidi khoa va
tin hiu cho phép 1a hai dang khac nhau cua tin hi¢u hoa giai (release) thuong dung trong
cac so dd lién dong.

Déi v6i so dd cit lién dong sir dung duong truyén tin bang hé thong tai ba PLC, tin
hiéu cho phép c6 thé bi nghén do su ¢ bén trong dudng day gay ra. Trong truong hop so do
PTT dugc kich hoat, khi khong c6 tin hiu cho phep gui dén trong mot khoang thoi gian nio
do khi role phat hién ra su 6 trong hudng tac dong cua minh, logic bao v¢ cua n6 s€ khoa
chuc nang PTT lai va chuyen quyén kiém soat sang cac ving khoang cach thong thuong.
Diéu nay co nghia 13 su ¢b s& bi cach ly cham hon so véi cac so dd cit lién dong.

So d6 gia khoa ¢ kha nang giai viéc khoa chirc nang PTT trong cac trudng hop
nghén duong truyén néu trén bang cach khong dung tin hiéu cao tan PLC thong thuong ma
dung loai ma chuyen tan SFK (frequency shifp keying). Ma nay c6 hai tan sO song mang;:
tan so thi nhit tng véi trang thai khong co tin hiéu lién dong goi la tan sb giam sat (guard),
tan s6 thir hai khac voi tan sd dau ung véi trang thai ¢6 tin hi€u lién dong goi la tan s lam
viéc hay | tan sb giai khoa (unblock frequency). Tan s thir nhat f| dung dé xac dinh duong
truyén van théng mach va thudng duoc gan mirc logic “0”. Tan s6 thir hai f, thuong dugc
gan murc logic “1” tuong ung vdi trang thai co diéu kién. Viéc chuyén phuong thirc bién
diéu tir bién do sang bién diéu tan s6 co
giai tan hep 1am ting kha ning chdng nhidu
ctia tin hiéu lién dong ddi voi cac su cd
ngin mach trén duong truyén PLC.

Trén hinh 4.36 trinh bay so do tao
tin hiéu giai khoa R tai diu nhan cua kénh
cao tan PLC. Khi role phia xa phat tin hiéu
cho phep, trong truong hop lam viée binh
thuong cta dudng truyén tin, khong co 15

Hinh 4.36: So do logic giai khoa dién
hinh tao tin hieu cho phép
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Nhu vay so d6 giai khoa thuc chit 1a bién thé cta so do cit lién dong dung tin hiéu
cho phép PTT. Viéc ap dung logic giai khod lam ting do tin cdy cua cac so d6 POTT tiéu
chuan.

Ngoai ra trén thuc té nguoi ta con co thé ding cac so @ khoang cach hon hop giita
cac so dd cho phép va so do khoa lién dong.

I1L5. Phoi hop bao vé khoang cich véi tw déng déng Lip lai:
IIL.5.1. Gi6i thi¢u:

Theo thong ké thuc té cho thiy cac sy cb thoang qua xay ra trong hé thong dién
chiém t6i 80%. Pé nang cao do tin cdy ciia hé thong cling nhu kha nang cung cap dién lién
tuc cho cac phu tai nguoi ta thuong st dung cac so d6 ty dong dong 1ap lai. Nguyén ly hoat
dong cua so do tu dong dong lap lai co thé giai thich nhu sau: Céc so d6 bao vé duoc sir
dung sao cho khi sur ¢ xay ra co thé cit nhanh cac may cit lién quan, sau mot khoang thoi
gian twong ddi ngan so dd tu dong dong lap lai s€ dong cac may cit vira cat ra. Néu su o 1a
thoang qua thi ludi dién tiép tuc van hanh con néu sy ¢b duy tri thi may cat s& dugc cit ra
trd lai. Tuy vao két cau ciing nhu ché do van hanh cua timg ludi dién ma s6 1an dong lap lai
¢6 thé khac nhau, thong thuong 1a dudi 3 lan.

Déi véi ludi dién cua Viét Nam trude day do ton tai nhiéu ngudn diezen nén viée st
dung cac so dd tu dong dong lap lai s€ khong dam bao tinh on dinh cua hé théng dién. Hién
nay, cac ngudn phat diezen hau nhu da duoc loai bo va cac so dd tu dong dong lap lai dugc
dua vao van hanh da va dang mang lai hi¢u qua rat 16n.

Trong phan nay chi trinh bay so d6 phdi hop bao vé khoang cach véi ty dong dong
lap lai. So d6 phdi hop don gian nhat giita bao vé khoang cach va tu dong déng lap lai 1a so
d6 tang tdc d6 bao vé sau tw dong dong lap lai. Cac ro le khoang cach (21) loai vi xir 1y hién
nay thuong duogc ché tao c6 kém theo chirc ning ty dong dong lap lai (79) va mach ting toc
dd bao v¢ sau khi tu dong dong 1ap lai (TOR - Trip On Reclose). Mach TOR thudng duoc
thiét ké dé loai bo nhanh sy c¢b duy tri ngay sau khi may cit duoc dong lap lai.

Ngoai ra, cic ro le khoang cach loai k¥ thuét s6 hién nay con dugc thiét ké véi so do
vung 1 mo rong, thuc chit n6 1a mot mach tang tdc do bao vé trude tu dong dong lap lai véi
muc dich thay thé cho cac so dd bao vé khoang cach két hop véi kénh truyén tin khi kénh
truyén tin dang trong thoi gian stra chita hoic bao dudng. So do nay s& dugc dé cap chi tiét
trong cac muc (I11.5.2).

Ngoai hai so dd tiang téc néu trén, mot so d6 ting toc ciing thuong gip 1a so do ting
tc theo thur tu. Trong muyc (I11.5.3) s& d& cap so do ting tdc nay véi bao vé khoang cach, cu
thé 1a dung ving 1 mé rong dé ting tbc. Muc (111.5.4) sé& gi6i thiéu thém mot so d6 phdi hop
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RAR (Rapid Auto-reclosing: Tw dong dong lap lai nhanh) la so dd tu dong dong
lap lai_co thoi gian cﬁet nhd.

DAR (Delayed Autoreclosing: T dong dong lap lai co thoi gian duy tri) la so do
tu dong dong lap lai co thoi gian chét tuong doi lon.

I11.5.2. So' d6 bio vé véi viing 1 mé rong:

Day 1a mot so d6 phdi hop giita bao vé khoang cach véi thiét bi tw dong dong 1ap lai.
O phéan dau ching ta da dé cap, bo phan do luong ving 1 cia ro le khoang cach c6 hai gia tri
dit co thé diéu khién duoc. Gia tri dat thir nhat duoc chinh dinh nhu so dd khoang cach
thong thuong, tic 1a khoang 80-90% chiéu dai duong day duoc bdo vé va goi la gié tri dat
co ban, ky hiéu 1a Z,. Gia tri dat thtr hai dugc chinh dinh khoang 125% chiéu dai duong day
duoc bdo vé€ goi 1a ving 1 m¢ rdng, ky hi¢u Z,g. Binh thuong ro le khoang cach lam viéc
theo gia tri dat ctia vung 1 mo rdng Z,g va khi nhan duogc tin hi¢u tur ro le tuw dong dong lap
lai s& tu dong chuyén vé gia tri dat co ban.

Chuyén viing 1t Z1E vé Z1 K3
Tin hiéu kh&i dong u .
Trolepdove LKt | e —9 . |— on | 96ng MC
7 T K2 OR — ARC |
1E Tin hiéu khéi dong —"—
(1) 10 vi trf may c&t K5
, S —_—
t CAtMC &
Z, |— 2 1 OR |———» U, &
0 _E 1L
n OR
z Us &
a/ SO PO LOGIC
L3>
L2
Z1go Z1Epy
A B e E
N N N
mHa He 4 1 ™
‘ !
M iy e
2201
1
Zig i

b/ PAC TINH KHOANG CACH-THOI GIAN
Hinh 4.37: So @6 bao vé khodng cdch ¢é ving 1 mé réng

Khi ¢6 mot sy ¢b xuat hién & mot diém bét ky bén trong ving 1 md rong, ro le s&
thao tac voi thoi gian cua vung 1, cit may cat va khoi dong ro le tu dong d(’)ng lap lai. Mot
tiép diém (1énh) tur ro le tw dong dong lap lai s& duoc sir dung dé chuyén gia tri dat cua role
khoang cach trd vé ving 1 co ban. Tiép diém cia ro le ty dong dong 1ap lai dugc sir dung
cho muc dich nay s€ thao tac trude khi xung dong duoc dua t6i may cit va chi trd vé vao
cudi thoi gian phuc hdi cia mach ARC (xem biéu d0 thoi gian trén hinh 4.43).

So d6 bao vé khoang cach c6 ving 1 mé rong dugc trinh bay trén hinh 4.37. Khi sy
cb xudt hién ¢ diém bét ky trén duong day duoc bao V¢, chang han ngan mach tai 1 diém bét
ky trén duong day BC, cac may cat B, va Ci s&€ dugc cit nhanh bang vung 1 mo rong (Zig)
va sau do s€ dugc ty dong dong lap lai. Neu sur cb 1a thoang qua, may cét s& duogc dong lai
thanh céng. Néu sy ¢ 1a duy tri, may cat s& cat lai 1an nira voi thoi gian cta vung 1 hodc
vung 2 thong thudng dé dam bao tinh chon loc. Nhu vay, véi ving 1 mé rong st dung két
hop vé6i chiic nang ty dong dong lap lai (ARC) thi moi sy ¢b thoang qua trén toan bo dudng
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Néu thanh cai & cudi dudng day dugc bao vé cang co nhleu duong day ndi vao thi sd
lan cat khong chon loc trude tu dong dong lap lai cua cac may cit cang 16n, ching han may
cit C, s& cat khong chon loc khi su ¢b xuét hién trén cac duong day DE, DF, DG va gan
thanh cai D (N4, N5 Ng). Mit khac khi ngdn mach xuat hién trén mot duong day bat ky va
gan thanh cai thi cac may cit & dau dbi dién véi thanh cai d6 ciia cac duong day con lai ciing
s& cét khong chon lgc, vi du khi ngén mach xuét hién tai Nj trén duong day CD gﬁn thanh
cai D, thi cac may cat Ey, F; va G; d6i dién véi thanh cai D cling s€ bi cat khong chon lgc.

Phén tich sw hoat dong ciia so' do:

Khi duong day co nguon cung cép tir hai phia bi sur cb, hai may cét ¢ hai dau duong
day s& cit ra. Néu cac may cit ndy c6 trang bj thiét bj tr dong dong 13p lai mot 1an, théng

thuong chiing s& 1an lugt duoge dong lai theo su phdi hop nhu sau:

May cit & ddu the nhat cia duong diy dugce dong lip lai trude theo didu kién
di¢n ap duong déy khong t6n tai: UL=0

May cat & dau con lai ciia duong day duoc dong 1ap lai sau theo diéu kién ton tai
dién ap duong day Uy =1 nl\umg phai thém mot trong hai diéu kién sau:

bién ap duong déy dong bo vaéi dién ap thanh céi: S =1.
Dién 4p thanh cai khong ton tai: Ug = 0.

Theo diéu kién phéi hop tac dong cua cac mach ty dong dong lap lai néu trén, thi
may cit dugce dong lai theo diéu kién UL = 0, s& ¢ s lan dong cit nhiéu hon. Dé can bang
s6 1an dong cit may cat sau mot thoi gian van hanh duoc dinh trude, diéu kién tic dong cua
thiét bi ty dong dong lap lai 6 hai dau duong day duge ddi nguoc lai. Thao tac nay dugc
thue hién boi khoa chuyén mach K4 va K5 (hinh 4. 37a) va thyc ra dbi voi 10 le 6 n6 la mot
mach 14t bang vi mach. Con khoa K3 chi sir dung d6i véi luéi dién c6 ngudn cung cap tir
mot phia.

Su phdi hop trén khi ap dung trong cac so d6 bao vé ro le binh thuong hodc trong so
db tang téc d6 bao vé ro le sau khi tw dong dong 1ap lai thi khong co van dé gi, boi vi khi co
su ¢b xudt hién trén mot duong day thi chi co hai may cit & hai dau duong day su b bi cét
ra. Tuy nhién 601 v6i so d6 bao vé khoang cach c6 vung 1 mo rong, nhu phan trén da néu co
nhimg vi tri ngan mach co thé co ba hodc nhiéu may cit cing cét. Vi Vay van de ¢ day la su
phéi hop ciia viée thyc hién dong lap lai ba may cit tr¢ 1€n, nhung moi may cat chi co thé
dong 1ap lai theo mot trong hai diéu kién néu trén va Ve nguyén tac thi hai may cat ciia mot
duong day cling phai duoc phdi hop nhur trén. Mot van dé ciing can luu ¥ 12 khi can thiét,
may cit & mot dau duong diy co thé cho phép tu dong dong lap lai theo ca hai diéu kién néu
trén 1a Ur = 0 hodc UL = 1 (khoa K4 va K5 cung kin mach) nhung may cat dau nguoc lai chi
dugc thyuc hién ty dong dong lap lai theo diéu kién Up = 1 (khoa K4 phai ho mach).

Dé ¢6 co s& lya chon su phdi hop cua viée dong lap cua nhiéu may cit (trén 2 may
cét), dudi day ta s€ phan tich sy hoat dong cia so dd theo phuong thtrc cai dat diéu kién tac
dong cua so do ty dong dong lap lai cac may cit cua ludi dién trén hinh (4.37b) nhu sau:
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Phuong thire thir nhat: cac mach ARC cua cac may cat dugc cai dat giong nhau
theo thanh cai.
_ Phuong thuc thir hai: cac mach ARC clia cac may cat duoc cai dat gidng nhau
theo chiéu duong day.

Phuong thirc thtr nhat:
A B c D E
N N N
THH2 TH2 l% ! l% 2 M2 l} S [Tz m—l E
U.=0'U,=0 U=1"U.=1 U.=0"U.=0 U=1]u.=1 U.=0
o
U= U.=0
a Ha] T
U= U.=0
A B c D E
N
1 2 1 2 1 2 1%3 [ HH2] {Il—l F
U=t =t U.=0'U,=0 U=11u=1 U=0|u =0 U=t
G
UL:O UL:1
b 4] {Il-l

Hinh 4.38: Cai dat phwong thuirc hoat dong ciia mach ARC theo thanh cdi

Theo phuong thirc ndy cic may cét cing dau ndi vao mot thanh cai c6 diéu kién tac
dong cua so dd tu dong dong lap lai duoc chon giéng nhau. Khi thanh cai th& nhét c6 céc
méy cat duge ty dong dong lap lai khi Up = 0 thi cdc may cét ctia thanh cai tiép theo s& dugc
tu dong dong 1ap lai khi U= 1 (kém theo S = 1 hodc Ug = 0). Phuong thirc phéi hop nay
hop nay dugc trinh bay trén hinh (4.38a) va sau thoi gian van hanh theo dinh ky, cac may
cit co thé thay doi phuong thirc van hanh nguoc lai nhu trén hinh (4.38b).

Dudi ddy ta xét sy hoat dong ctia so dd bao vé khoang cach c6 ving 1 mé rong &
nhimg vi tri ngdn mach dién hinh 1a N; va N, ¢ 2 déu caa duong day BC theo phwong thic
cai dat nhu trén hinh (4.38a). Sau d6 ta sé thém sy hoat dong cta so dd tai diém ngén mach
N; gan thanh cai D (thanh céi c6 nhiéu xuat tuyén) theo ca hai phuong thirc hoat dong ARC
nhu trén hinh (4.38a) va (4.38b).

Ngin mach tai N1:

Gia thi€t Ny nam trong pham vi tdc dong cua ving 1 mo rong tai A, va khong nam
trong pham vi tdc dong cua vung 1 mo rong tai may cat D;. Khi d6 s& c6 ba may cat cung
cat ngan mach do vung 1 mé rong tac dong [a A,, B> va C;. Sau d6 cac may cat A, va C; co
diéu kién dong lai 1a Ur = 0 s& dong lai trudc.

Neu su cO con ton tai thi may cat Cis€ citra lai bang vung 2 véi thoi gian tré b, con
may cit A; s& khong cit ra boi vi may cit B, chua dong lai nén khong c6 dong su co chay
qua may cat nay. May cit B, trong truong hop nay cling khong dong lai duoc do khong thoa
man di€u kién dong lai (khong c6 tin hiu dién ap duong day).

Néu su ¢d 1a thoang qua, may cit A, va C; s& dong lai thanh cong, liic nay tai may
cit B, dd c6 tin hiéu UL = 1 va no s& dong lai thanh cong theo diéu kién kiém tra dong bd (S
=1).

Néu N, niam trong pham vi tac dong cua ving 1 mé rong tai may cat D, (do duong
day CD qua dai so voi duong day BC), trong truong hop nay co bbn may cat cing cét 1a A,
B,, C; va D;. Sau d6 chi c6 may cit A, va Cy dong lai theo diéu kién U = 0, nhung c4 hai
duong day BC va CD vén khong co dién do hai may cit B,, D; dang hd mach va hai may cit
nay ciing khong déng lai dugc do diéu kién dong lai ctia nd 1a Up = 1 khong thoa mén. Két
qua 1a thanh cai C bi mét dién khong chon lgc.
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Ngin mach tai Ny:

Gia thlet N> ndm trong pham vi tac dong cua ving 1 mé rong tai may cat D;. Khi d6
s€ ¢ cac may cit cuing cat ngan mach boi vaung 1 mo rong 1a B, C; va D (co thé may cat
A; ciing cit). Sau d6 chi may cit C; (A,) dong lai theo diéu kién UL = 0 nhung duong day
BC va DC van khéng c6 dién, do d6 méy cit B, va D; ciing khong dong lai duoc va thanh
cai C bi mét dién khong chon Igc.

Ngin mach tai N3:
Trieong hop thir nhat:

Gia sur phuong thure tdc dong ctia cac mach ARC dugc cai dat nhu trén hinh 4.38a va
N; nam trong pham vi tac dong cua vung 1 mo rong tai Ey, Fy va G,. Lic do cac may cit Cy,
Dy, Ey, Fi, Dy cung cét boi vung 1 mo rong. Sau d6 cac may cit C,, Ey, Fi, Dy s€ cung dong
lai theo diéu kién Uy = 0 néu nhu cac mach ARC cua cac may cit ndy c6 cung thoi gian tac
dong. Piéu nay chi cho phép khi cac may cit néu trén dugce dong lip lai di nhanh dé cho cac
nguon tir thanh cai E, F va G ¢6 thé tw dong bd véi nhau sau khi dong lai. Néu thoi gian
dong 1ap lai ctia cac may cét trén khong dap ung cho cac ngudn ty dong bo thi cac may cat
Ei, Fi, G, vaké ca may C, phai c6 mach ARC dugc cai dat dé c6 thé tu dong dong lai theo
c4 hai diéu UL = 0 hodc c6 dién ap duong diy UL = 1 (kém theo S = 1 hodc Ug = 0), ddng
thoi ching phai ¢6 thoi gian tac dong khac nhau (diéu nay hoan toan cho phép vi mach ARC
cua cac may cat d01 dién v6i cac may cat nay chi tac dong theo diédu kién U = 1):

Néu sur ¢ la thoang qua thi cac may cat C,, Ey, Fy va Gy s€ cung lac hoac lan luot
dong lai thanh cong va sau d6 may cat D; ciing s& dong lai thanh cong theo diéu kién kiém
tra tin hiéu déng bd (UL =1vaS=1).

Néu su ¢b 1a duy tri thi C, s& cit ra bang ving 2 véi thoi gian tré 13 t, con cac may cét Ej,
F1, va G, cling s& lan lugt dong lai thanh cong. Riéng may cit D; khong dong lai duoc do
khong c6 tin hiéu dién ap duong day (do C, dang hd mach).

Trong trudng hop N3 khong nam trong pham vi tac dong cua ving 1 md rong tai mot
trong nhitng may cét E;, F; va G,. Gia sir n6 nam ngoai pham vi tic dong cta ving 1 mo
rong tai B, lic d6 cac méy cat F;, G; doi hoi phai co kha ning dong lai theo diéu kién kiém
trabd (UL = 1, S = 1) méi c6 thé dong lai dugc vi thanh cai D trong truong hop nay van c6
dién va duong day ciia cac may cat F; va G, van ton tai tin hi¢u dién 4p (diéu kién nay ciing
doi hoi phai ap dung cho ca may cat E; va C,). Riéng mach ARC cua may cét Dy c6 tac
dong hay khong phu thudc vao sy dong lai thanh cong hay khong ctia may cit Cs, tirc phu
thudc vao su ¢d co tinh thoang qua hay duy tri.

Truong hop thir hai:

Xét trudng hop ngin mach tai N3 ma phuong thire tac dong cua cac mach ARC duoc
cai dat nhu trén hinh 4.38b.

Gia str N3 nam trong ving tac dong ctia cia ving 1 mé rong tai E;, F; va G, liic d6
cac may cit C,, Dy, Ey, Fy, D) cung cit boi vung 1 mo rong Zg. Sau do chi c6 may cit Dy
dong lai. Con cac may cit C,, Ey, Fy, G, khong dong lai duge do khong co tin hiéu dién ap
duong day (Up = 0). Thanh cai D s& mat dién khong chon loc.

Gia su N3 nam ngoai pham vi tac dong cua E; thi cac may cit Fy va G, s€ lan dong
lai thanh cong theo dleu kién kiém tra dién ap d6ng bo khi ma thanh cai E o nbi voi ngudn
cung cip. Néu sy cd 1a thoang qua thi D, s& dong lai thanh cong va may cit C, cling s€ dong
lai khi dién ap dudng day va dién ap thanh cai ciia n6 con dong bd v6i nhau. Néu sy ¢6 duy
tri thi may cat D, s& cit nhanh tro lai va may cat C, s& khong dong lai.
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Nhu véy theo phuong thirc cai dat nay, s& ton tai cac vi tri sur cb (gan thanh cai co
diéu kién dong lap lai cia may cit 1a UL =0) ma tat ca cac may cét xung quanh vi tri sur cd
c6 didu kién dong 1ap lai la Uy =1 bi cét ra cing lic. Piéu nay 1am cho cdc may cét noi trén
sau khi cdt ra s& khong co may cit ndo co tin hiéu dién ap duong day dé thuc hién chu trinh
tu dong dong lap lai va cudi cung cac duong day cua cac may cit noi trén déu bi mat dién
khong chon lgc du cho su ¢ c6 thé 1a su ¢ thoang qua.

Phuwong thiec thir hai:

Theo phuong thirc ndy cac may cét ciing chiéu (chiéu tac dong cta ro le bao vé) trén
duong day co diéu kién tac dong cua so dd tu dong dong lap lai dugc chon giéng nhau. Cu
thé trén hinh 4.39a, cc may cit duoc danh sb 1 s& tu dong dong lai khi Uy = 0. Cac may ct
theo chiéu ngugc lai duoc dénh s 2 ¢ diéu kién ty dong dong lap lai khi U = 1. Sau thoi
gian van hanh theo dinh ky, cic may cit c6 thé thay d6i phuong thirc van hanh nguoc lai
nhu trén hinh 4.39b. .

Duodi day ta xét sy hoat dong cua so d6 baq vé khoang cach c6 vung 1 mé rong &
nhitng vi tri ngan mach dién hinh 1a N; va N, ¢ 2 dau cua duong day BC theo phuong thuc
cai dat nhu trén hinh 4.39a. Sau d6 ta s€ thém sy hoat dong cua so do tai diém ngan mach N
gan thanh cai D (thanh céi c6 nhiéu xuat tuyén) theo ca hai phuong thirc hoat dong ARC
nhu trén hinh 4.39a va 4.39b.

A B C D E
N N N
HH2—4- T ) SNy 1) .
U=0"U =1 U=0'u =1 U=0"U =1 U =0fu =1 U.=0
6
U =1 U, =0
a 4] i
U=t U =0
A B C D E
N
HHz) [THHz) Iy E iy I
U=1'0.=0 U =1'U,=0 U=1"U.=0 Up=1|u=0 U=t
iH .
Up=0 U=t
b/ -] H
U=0 U=t

Hinh 4.39: Cai ddt phirong thirc hoat dong ciia mach ARC theo chiéu dwong diy
Ngin mach tai N1:

Gia thiét N; nam trong pham vi tac dong cua vung 1 mo rong tai may cit A, va
khong nam trong pham vi tac dong cua vung 1 mé rong tai may cit Dy. Khi d6 sé c6 ba may
cit cung cit ngan mach boi vang 1 mo rong 1a A,, B; va C,. Sau d6 may cit C; s& dong lai
trude theo diéu kién dién ap duong day khong ton tai (UL = 0).

Néu su ¢6 con duy tri thi may cat C; s& cit ra tro lai boi vung 2 vdi thoi gian tré 1a t,, duong
day AB va BC luc d6 déu khong co dién ap nén cac may cit A, va B, khong khong thoa
min diéu kién dé tu dong déng 1ap lai. Diéu nay dan dén thanh cai B bj mat dién khong
chon loc.

Néu su ¢6 1a thoang qua, may cat C; s& dong lai thanh cong. Sau d6 may cat B, s& dong lai
dugc theo didu kién (Up = 1, Ug = 0) va tiép theo may cat A; cuing s€ dong lai thanh cong
theo diéu kién (U, =1, S = 1) Trong truong hop nay ta thiy néu khong cai dat thém diéu
kién dong lap lai (Up = 1, Ug = 0) cho cac may cit A, va B, thi may cét B, s€ khong ty dong
dong lai duoc do dién ap thanh cai khong ton tai nén khong ¢6 tin hi¢u dong bo va may cat
A; cting khong dong lai duoc do dién ap duong day khong ton tai nén ciing khong co tin
hiéu d6ng bd. Piéu nay din dén thanh cai B bi mat dién khong chon loc.
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Ngin mach tai N2:

Gia thiét N» ndm trong pham vi vang 1 m6 rong cua bao vé khoang cach tai Dy va
khong nim trong pham vi tac dong ctia ving 1 mo rong tai A,. Khi d6 s& c6 ba may cit cing
cit ngian mach boi ving 1 mé rong 1a B,, C; va Dy. Sau d6 may cét C, va D; s& cung dong
lai theo diéu kién Uy = 0 (theo hinh 4.38a):

Néu su ¢b con duy tri, may cat Cisé cit v6i ving 1, con may cit D s& khong bi cét ra do
ving 1 mé rong da bi chuyén vé ving 1 co ban. Trong truong hop nay may cit B, ciing s&
khong dong lai vi dién ap duong day khong ton tai nén khong thoa man diéu kién dong lap
lai.

Néu su ¢ 1a thoang qua, C; va D; s& dong lai thanh cong va tiép theo dén may cit B, ciing
s& dong lai thanh cong theo diéu kién (UL =1, S =1).

Néu Ny nam trong pham vi tac dong ciia ving 1 mé rong tai may cit A, (duong day
AB qua dai so v6i dudng day BC), thi thanh cai B ciing s& mét dién khong chon loc khi su
c¢b duy tri (twong ty nhu truong hop ngan mach tai Ny).

Ngfm mach tai Nj3:

Truwong hop thir nhat:

Gia st phuong thtrc tdc dong cua cac mach ARC duogc cai dat nhu trén hinh (4.39a)
va N3 nam trong pham vi tdc dong cua vung 1 mo rong tai Ey, Fy va G,. Luc d6 cac may cét
C,, Dy, Eq, Fi, Dy cung cit boi Vung I m& rong Zg. Sau do cac may cét Dy, El, Fi, D sé
cung dong lai theo diéu kién mat ap duong day (Up = 0) néu nhu thoi gian chét cia mach
ARC ctia may cit nay glong nhau. Dleu nay chi cho phep khi cac may cit néu trén dugc
dong 1ap lai du nhanh dé cho céc ngudn tir thanh cai E, F va G co thé ty dong bo v6i nhau
sau khi déng lai. Néu thoi gian dong lip lai ciia cac méy cat trén khong dép tng cho céac
ngué)n tw dé)ng b6 thi cac may cit E, Fi, Gy va ké ca may C, phai c6 mach ARC dugc cai
dat dé co thé tu dong dong lai theo ca hai diéu UL = 0 hodc c6 dién ap duong day U = 1
(kém theo S = 1 hoic Ug = 0), dong thoi chiing phai c6 thoi gian tac dong khac nhau (didu
nay hoan toan cho phép vi mach ARC cua cac may cit doi dién v6i cac may cit nay chi tac
dong theo diéu kién U = 1):

Néu sur cb thoang qua thi cac may cit Dy, By, Fy va G s& cung luc hoac lan luot dong lai
thanh cong va sau d6 may cat C; cling s& dong lai thanh cong theo diéu kién kiém tra tin
hiéu dong bo.

Néu su ¢6 duy tri thi cdc may cat Dy, Ey, Fi va Gy sé cung luc hoac lan luot duoc dong lap
lai. Riéng may cat D; s& bi cit ra trd lai va kéo theo may cét C, khong dong lai duoc do
khong c6 tin hi¢u dién &p duong day.

Trong truong hop N3 khong nam trong pham vi tac dong cua vung 1 mo rong tai mot
trong nhimg may cit Ey, F va Gi. Gia st n6 nam ngoai pham vi tdc dong cua vung 1 mé
rong tai B, lc d6 cac may cit Fi, Gy doi hoi phai c6 kha nang dong lai theo diéu kién kiém
trabo (UL =1, S = 1) méi c6 thé dong lai dugc vi thanh cai D trong truong hop nay van c6
dién va duong day cua cac may cat F; va G van ton tai tin hi¢u dién ap (dleu kién nay cling
doi hoi phai ap dung cho ca may cat E; va C,). Riéng mach ARC cia may cit C, co tac dong
hay khong phu thudc vao su dong lai thanh cong hay khong ctia méy cit Dy, tirc phu thudc
vao su ¢d co tinh thoang qua hay duy tri.
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Truong hop thw hai:

Xét trudng hop ngan mach tai N3 ma phuong thire tac dong ctia cac mach ARC dugc
cai dat nhu trén hinh (4.39b).

Gia stt N3 ndm trong vung tac dong cua vung 1 méd rong tai E;, F; va G; lac doé cac
may cat C,, Dy, Ey, Fy, D; cung cit boi vung Z;g. Sau do6 chi c6 may cit C, duoc dong lai
theo diéu kién Up. = 0:

Néu su cb thoang qua, may cit C, dong lai thanh cong, sau d6 may cit D, s& dong lai theo
diéu kién (UL = 1 va Ug = 0) con cac may cit Ey, Fy, G sé lan lugt dong lai theo diéu kién
kiém tra tin hiéu ddng bo (UL=1vaS=1).

Néu su ¢b duy tri, may cit C, s& cat ra lai va lic do6 cac may ct Dl, E,, Fl, G1 s€ khong
dong lai duoc vi diéu kién déng lai khong thoa méan (Up = 0). Diéu nay din dén thanh cai D
mat dién mot cach khong chon loc.

Gia sir N3 nam ngoai pham vi tac dong cua E, thi cac may cit F, va G S lan dong
lai thanh cong theo dleu kién kiém tra dién ap dong bo (khi ma thanh céi E ¢6 nbi v6i ngudn
cung cip). Néu su cb 1a thoang qua thi C, s& dong lai thanh cong va may cit D, cling s&
dong lai khi dién ap duong déy va dién ap thanh cai cua n6 con dong bo v6i nhau. Néu su ¢b
duy tri thi may cét C, sé& cat nhanh tro lai va may cit D, ciing khong dong lai.

Theo phuong thirc cai dat nay s¢ ton tai cac vi tri sy cd gan may cét ¢ didu kién
dong lap lai UL = 1 ma cac may cit ké phia trudc (cling co diéu kién dong lap lai 1a UL=1)
déu bi cit ra. Néu su ¢ 1a duy tri thi khong c6 méay cit nao (dong lai dugc do khong ton tai
dién ap duong day. Piéu ndy lam cho cac dudng day lién ké phia trudc duong day su cd s&
bi méat dién khong chon logc.

Nhan xét

So d6 bao vé khoang cach co viing 1 mé rong chi dam bao cit nhanh cac sy ¢6
thoang qua, con d6i v6i cac su ¢d duy tri thi tuy theo vi tri ngdn mach né cé thé bi loai bo
véi thoi gian tré clia ving 2. Mit khac cé hai phuong thire cai dat dleu kién tac dong cua cac
mach ty dong dong lap lai ARC cua cac may cat deu ton tai mot s6 su ¢d dan dén mot thanh
cai mat dién khong chon loc do cac duong day ndi vao thanh cai do khong du dleu kién thyuc
hién chu trinh ty dong dong 1ap lai. Tuy nhién theo phuong thirc thir nhét, sy mat dién thanh
cai xuat hién khi cac su ¢6 d6 c6 tinh duy tri hodc thoang qua, con theo phuong thirc thi hai,
su méat dién chi xay ra khi céc su ¢b ¢6 tinh duy tri.

I11.5.3. So' dd ting téc theo thit ty bang viing 1 mé rong:

So d6 bao vé khoang cach c6 vung 1 mo rong hoat dong theo nguyén tac néu trong
muc (II1.5.2) chi loai bo nhanh cac su ¢ thoang qua, con cac su ¢6 duy tri vAn dugc loai bo
v0i thoi gian cua cac vung khoang cach co ban. Dé c6 thé loai bo nhanh khong nhimg cac sy
cd thoang qua 13n su ¢ duy tri thi tin hiéu diéu khién vung 1 mé rong Zig tr6 vé vung 1 co
ban Z; can phai c6 mot thoi gian tré tK di dé n6 loai bo nhanh sy ¢ mot 1an nita bang ving
Z1 trong truong hop su ¢d duy tri xuat hién & cudi dudng day duoc bao vé. Tuy nhién dé
dam bao tinh chon loc khi so d6 bao vé khoang cach co ving 1 mé rong hoat dong theo
nguyén tic nay, thi may cét & phia trudc phai dong lai chim hon may cit phia sau (theo
chidu tac dong ciia bao vé) mot bac thoi gian At du dé tin hidu ving 1 mé rong tai may cit
dang xét tré vé gia tri ving 1 co ban. So dd nay chinh 1a so d ting toc theo thir ty trong d6
vung 1 mé rdng la bao vé khong chon loc con viung 1, ving 2 va viung 3 co ban chinh 1a cac
bao vé chon loc.
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Hinh 4.40: So do tang téc do bdo vé theo thir ti bang vimg 1 mé rong

Trén hinh 4.40a trinh bay so do logic ctia so dd ting toc do bao vé theo thir tu bang
Vun%1 1 m& rong cua bao vé khoéng cach va hinh 4.40b thé hién céc bac thoj gian tré cua
mach tuy dong dong lap lai ARC cua cac may cat dién trén ludi dién khi hé thong bao vé ro
le hoat dong theo nguyén tic ndy.

. Theo nguyén tac tdc dong cua sg d ta thay moi may cat khi cat khong chon loc (cat
su ¢d & dau cua doan duong day lién k&) déu phai duoc dong lai trude may cat cung chiéu &
duong day su cd. Dé thuc hién dugc diéu ndy moi mach ARC ciia tat ca cac may cat phai co
thé tac dong dong 1ap lai theo di€u kién UL = 0. Diéu nay doi hoi thoi gian tré ciia mach
ARC cua cac mdy cat trén mot dugng day hogc cua cac may cat c6 kha nang cung cat khong
chon loc dugce cai dat khac nhau d€ tranh nguon, tir hai phia, cung dong lai mot luc.

Khi ngan mach trén mot duong day, chang han ngan mach du’ong day BC. Hai may
cit ¢ hai dau deO'ng day la B, va C sécatra. Vica hai may cat déu co thé dong lai theo diéu
kién Uy = 0, nén mdy cit c6 thoi gian tré clia mach ARC nho hon s& dong lai trude (gia su
may cat Bz) Néu B. dong lai thanh cong (su ¢6 la thoang qua) thi may cat dau con lai 1a C;
c6 thoi gian tré ctia mach ARC 16n hon phai ¢ thém kha ning tu dong don% lai theo diéu
kién kiém tra dong bo (Up = 1, S = 1) m&i c6 thé dong lai dugc dé khoi phuc Iai sy lam viéc
ctia duong day BC. Néu B, dong lai khong thanh cong (sur ¢d, duy tri hodic ban duy tri), sau
d6 may cat C; van tiép tuc dong lai theo dicu kién Up = 0. Néu su ¢ 1a duy tri thi C, dong
lai khong thanh cong. Con néu su,co 1a ban duy tri thi C; sé dong lai thanh cong. Tuy nhién
sy dong lai thanh cong cua may cat C; lic nay khong c6 y nghja, bdi vi mach ARC cua may
cat B, da bi khoa. Bicu nay co6 nghia sy dong lai duong day lan thur hai cua may cat C; chi
lam tang chi phi bdo dudng may cat.

Nhan xét:

Uu diém co ban cua so dd nay 1a khong nhiing loai bo nhanh cac sy cd thoang qua
ma ke ca cac sy ¢d duy tri. Tuy nhién so d6 c6 mot s6 khuyet diém 1a cac may cit cang xa
nguon (xét theo timg chiéu mot) co thoi gian dong lai may cit cang 16n. Piéu nay anh huong
dén tdc do khoi phuc su cung cap dién

Dbi voi ludi dién co ngudn cung cap tir mot phia thi cac su ¢b thoang qua cang gan
ngudn, thoi gian khoi phuc lai sy mang dién cua cac phan tr cang nhanh.

Dbi voi ludi dién co ngudn cung cap tir hai phia van dé twong ddi khac. Khi sy ¢b
thoang qua cac doan duong day ¢ gitra thi thoi gian khoi phuc lai sy lam viée cua doan
duong day tuong d6i 16n. Nhung khi su ¢d thoang qua ¢ cac doan cang gan ngudn (ké ca hai
phia) thi thoi gian khéi phyc lai sy mang dién ctia n6 cang chdm. Boi vi d6i vi cac doan

duong day nay mot may cat dugc xét theo ngudn nay cang gan bao nhiéu va cé thoi gian
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Khi sy ¢b thoang qua, cac may cit c6 thoi gian tré ]6n duoc dong lai theo diéu kién
hoa doﬂ% bo. Khi thoi gian tré cang lon cang anh huong dén sy dong lai ctia may cat nay vi
khi d6 kha nang mat dong bo gura hai nguon tang 1€n.

Chi phi bao dudng ciia cic may cit trong so do nay 16n hon so véi so do bao v¢
khoang cach c6 ving 1 mé rong ¢ muc (I11.5.2). Nguyén nhan cta né 1a khi su ¢ c6 tinh
duy tri hodc ban duy tri thi duong day dugc dong lai 2 lan. Nhung viéc dong lai duong day
1an thir hai khong c6 y nghia khéi phuc lai sy lam viée cua duong day du su ¢d 1a ban duy
tri. Nguyén nhan cua hién tuong nay 1a do dudng day dugc dong lai hai lan bang hai may cat
& hai du duong day va moi dau chi co kha ning dong 1ap lai mot lan.

C6 thé ap dung phuong thirc cai dit thoi gian tré va diéu kién tac dong néu trén cho
so do bao vé khodng cdch ¢é viing I ' mo rong. Giai phap nay s€ khac phuc dugc hién tugng
mat dién khong chon loc ctia mét sb thanh cai d6i voi mot sb ngan mach nhu da néu trong
muc (II1.5.2). Tuy nhién lic d6 so d6 bdo vé khodng cdch c6 vung I mo rong gap phai
nhitng khuyét diém twong tu nhu da néu trén cua so do tang toc theo tuan tw bang ving 1
mé réng, ngodi ra né con kém hon so do tdang téc theo tudn tw bang viing 1 mé réng 13
khong loai bé nhanh dugc cac sy cb duy tri. Néu so d6 bao vé khoang cach co ving 1 mé
rong trang bi thém mach TOR dé cit nhanh cic ngin mach duy tri thi n6 chinh 14 so d6 ting
tdc theo thtr tu vi mach trd vé cham cua vung 1 m¢ rdng cling chinh 1a mgt mach TOR.

I11.5.4. So @0 tiing toc ving 2 két hop véi RAR va DAR:

Trong myc (II1.5.3) ta thdy khi su ¢6 xuat hién & doan dau cia cac duong day thi cac
may cit ctia nd va may cit cua duong day lién ké phia trudce deu duoc cét bang vung 1 mé
rong. Do d6 sau khi cat lan thir nhat van khong biét dugc su c¢b dang & duong déy nao, vi
vy dé tham do vi tri su ¢d budc phai dong lai cac may cat theo thir tur may cit gan nguon
dugc dong lap lai trude. Chinh vi diéu ndy nén cac may cat cang xa ngudn c6 thoi gian tré
cua chu trinh tu dong dong lap lai cang lon.

Trong trudng hop néu trén, néu ta dung vung 2 e tang toc bao vé thi may cét gan vi
tri su ¢6 s& cit bang ving 1, con may cat ciia dudng day lién ké phia trudc s& cit bang ving
2 va vung 1 cua n6 khéng tac dong. Loi dung dac diém nay cua so do bao v¢€ khoang cach e
phat hién vi tri sy c0 sau 14n cét thtr nhat bang cach trang bi mdi may cit hai bo tu dong
dong lap lai: bo th nhat tu dong dong lap lai nhanh RAR c6 thoi gian chét nho duge khoi
dong theo tin hi¢u vung 2 va bi khod khi ¢6 tin hi¢u vung 1, bd thir hai ty dong dong 1ap lai
cham DAR c6 thoi gian chét lon hon chu trinh RAR mot cép va dugc khoi dong theo tin
hiéu vung 1 va/hoac vung 2.

Vi giai phap néu trén, ta thdy may cit & duong day lién ké voi duong day su cb bi
cit bang ving 2 tang toc s& duoc dong lai trude bang chu trinh RAR (do ving 1 ctia nd
khong lam viéc), dong thoi mach tang toc cua no cing duge mach tu dong dong lap lai khoa
lai sau mot thoi gian tré nao do (dé may cit c6 the cit nhanh tr¢ lai khi sy ¢6 xuat hién &
cubi duong day). May cit trén dudng ddy sy cd duoc cit bang ving 1 s& dugc dong lai sau
bang chu trinh DAR. Giai phap nay cho phép cic may cit cai dit thoi gian chét cua cac chu
trinh dong 1dp lai nhu nhau, ngoai ra véi viéc trang bi moi may cit hai bo tu dong dong lap
lai ciing cho phép khoi phuc lai si 1am viéc cuia dudng day ddi véi cac su cb ban duy tri.

So dd néu trén c6 thé goi 1a “so do ting toc vimg 2 két hop véi RAR va DAR” va
dugc trinh bay trén hinh trén hinh 4.41.
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Hinh 4.41: So d6 tang toc viing 2 két hop véi RAR va DAR

Nguyén ly tac dong:

Theo so d6 trén hinh 4.41a, mdi may cit & dau mdi duong day dugc trang bi: 1 bo
bao vé khoang cach 3 cip, 1 bd tu dong dong 1ap lai nhanh RAR c6 thoi gian chét 13 trag va
1 bd tu déng dong lap lai chém c6 thoi gian chét tpar > trar.

Bao v¢ khoang cach 3 cap c6 ving 1 (Z1) tac dong turc thoi, vung 2 ( tac dong voi
thoi gian tré t va vung 3 (Z3) tac dong voi thoi gian tré ts theo dung so d0 bao vé khoang
cach 3 cap thong thuong. Ngoai ra vung 2 con ¢o tin hi¢u di cat tirc thoi may cat (khoa K1
va K2 trén hinh 4.41a kin mach) hodc véj thoi gian tré nho (khoa K1 kin mach con K2 ho
mach) va no bj s& khoa lai sau khi may cat dugc dong lap, lai 1an dau véi thoj gian tré 1a tx
dé dam bao vung 2 cat nhanh lai may cat mét 1an nira néu su ¢o duy tri xuat hi€n & cudi
duong day cua nd. Mach tang toc vung 2 bi khda trong khoang thoi gian tpr dé ddm bdo nd
khong hoat dong néu su ¢ van con duy tri sau khi méy cat cua duong day bi sy co duoc
dong lai bang chu trinh DAR.

Mach RAR: L

Mach RAR dugc khoi dong khi sy ¢6 nam trong pham vi tac dong cua vung 2 va
ngoai pham vi tac dong cua ving 1, tirc Z, = 1 va Z; = 0. Méac du so do RAR da dugce khoi
dong va duy tri theo tin hi€u trén nhung mach tao thoi gian tré (trar) cua n6 chi lam viéc khi
¢6 tin hi€u dién ap thanh cai Ug (khi khong can thiét thi ndi tat mach nay lai). Khi may cat
dugc cit bang mach ting toc vung 2, nd s& duoc dong lap lai nhanh theo chu trinh RAR khi
diéu kién dong lai sau day cua n6 duoc thoa man (hinh 4.41a):

Dong tryc ti€p sau khi khoi dong (khoa K5 kin mach).

Ton tai dién 4p thanh cai Ug = 1 nhung khong ton tai dién ap dudng day Up =0
(khoa K6 kin mach). .

Ton dai dién ap duong day U = 1 va dong bd véi dién ap thanh cai S =1 (khod K7
kin mach).

Cac diéu kién tac dong cia mach RAR dugc ap dung nhu sau:
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Pbi véi duon day c6 nguon cung cap tu 1 phia ap dung di€p kién 1 chg mach
RAR, ttc 1a K5 kin mac % con K6 va K7 hé macﬁ. Tuy nhién cling c6 thé 4p dung diéu kién
2, tuc K6 kin mach con K5 va K7 ho mach.

Doi voi duong day c6 ngudn cung cip tir 2 phia, mach RAR ludn déng trudc
mach DAR, do d6 phai ap dung diéu kién 2, tirc K6 kin mach, K5 va K7 ho mach. Bdi véi
cac may cat doi dién véi thanh cai co ba XUAt tuyén tré 1én (thanh cai D trén hinh 4.41b), thi
khi ngan mach ngoai, no co thé bi cat ra bdi vung 2 va mach RAR khai dong, tuy nhién do
thanh cai doi dién c6 thé van c6 dién (dg ton tai mot duong day noi vao thanh céi nay khong
bi cat) va nhu vy duong diy c6 may cat dang x€t van c6 di€n, trong truong hop nay mach
RAR s@ tac dong theo dieu kién 3, tirc K6 va K7 phai kin mach.

Mach DAR:

Mach DAR khéi dong theo tin hi¢u khoi dong cta vung 1 (Z1 = 1) hodc/va ving 2
(Z2 = 1) thong qua vi tri kin mach cua khoa K3 hoac/va K4. Mach DAR ciing c6 cac dicu
kién tac dong nhu sau:

Dong tryc ti€p sau khi khoi dong (khoa K8 kin mach).

Ton tai dién ap thanh cai UB = 1 nhung khong ton tai dién ap duong day UL = 0
(khoa K9 kin mach)

Ton tai dién ap duong day UL = 1 va dong bo vé6i dién ap thanh cai S = 1 (khoa K7
kin mach).

Céc,diéu kién tac dong ciia mach DAR duogc 4ap dung nhu sau: |

- D61 v6i duong day c6 ngudn cung cap tur 1 phia ap dung diéu kién 1, tire 1a K8 kin
mach, con K9 va K10 ho mach. Tuy nhién cling c¢6 thé ap dung di€u kién 2, tirc K9 kin
mach con K8 va K10 hé mach.

- Péi véi duong day c6 ngudn cung cap tiy 2 phia, vi mot dau c6 kha nang duogc dong
lai boi mach RAR, nén mach DAR ludn phai kiém tra theo diéu kién 3, tirc K10 ludn ¢ tinh
trang kin mach. Tuy nhién khi ngan mach ¢ doan gitta dudng day thi ving 1 ca 2 dju déu
tac dong, do d6 mach RAR khong lam viéc, nhu vdy can phai c6 1 dau dong lai may cit theo
diéu kién 2, tirc dau nay phai c6 K9 va K10 kin mach.

Phan tich su hoat ong cua so do:

Dudi day ta s€ phan tich sy hoat dong cua so dd tang toc - vung 2 két hop v6i RAR va
DAR ¢ nhitng vi tri ngan mach dién hinh trén luéi dién duoc mo ta trén hinh 4.41b.

Ngin mach tai Ni:

Khi ngin mach tai vi tri N; & doan giita ctia dudng diy BC, hai may cit B, va C;
dugc cat nhanh bang ving 1. Trong truong hop ndy, mach RAR khong lam viéc nén céc
may cit B; va C; chi c6 thé tu dong dong lp lai theo chu trinh DAR. Gia thiét may cat C1
c6 khoa K9 trong so dd DAR dang kin mach, n6 s€ dugc dong 1dp lai trude theo diéu kién
kiém tra mat dién ap duong day (Ug = 1 va UL = 0). Néu sy cb thoang qua C, déng lai thanh
cong, sau do may cat B, s& duoc dong lai theo diéu kién kiém tra déng bo (U,=1vaS=1).
Néu sy c¢b duy tri thi may cit C, sau khi dong lip lai s& bi cat mot 1an nira (bang ving 1) va
may cit B, ciing khong dong lai dugc do khong co tinh hiéu dong bd. Trong trudng hop
nay, ca mach RAR ciia hai may cit C; va B, khong tham gia lam viéc nén khong déng lap
lai 1an tht hai dugec.

Néu vi trf ngan mach tai N, nim trong pham vi tac dong ctia ving 2 tai cic may cit
A, va Dy, thi hai may cit nay cling dugc cit ra cing v6i may cat B, va C;. Nhung hai may
cit ndy s& dong lai thanh cong bang chu trinh RAR theo diéu kién kiém tra mat ap duong
day (Ug = 1 va Up = 0). Tiép theo hai may cit B, va C; s& dugc dong lai bang chu trinh
DAR nhu da néu ¢ trén.

Ngin mach tai N,:

Khi sy ¢d xuét hién tai vi tri N, & doan cudi cua duong day BC va gia thiét no nam
ngoai pham vi tac dong cua vung 1 cua so d6 bao vé tai dau may cat B.. Tai vi tri ngan mach
nay, may cit C; s& cat nhanh bang ving 1 va may cit B, s& duoc cat nhanh bang ving 2
tang toc. Sau d6, may cit B, s& dugc dong lai theo chu trinh RAR véi diéu kién kiém tra mat
ap duong day (Ug = 1 va Up = 0). Néu sur ¢ thoang qua thi may cat B, s& dong lai thanh
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Néu chu trinh DAR tai may cét C; dang duqc cai dat theo diéu kién kiém tra su
ddng bod (khog K10 kin mach va K9 hé mach) thi may cat C; s& khong dong lai. Lic d6 khoa
K9 tai may cat B, dang kin mach va néu khoa K3 cua so do tai may cat B, ciing kin mach
thi may cat B, sé& dong laj lan thtr hai (ty dong dong lai hai 1an) theo chu trinh DAR voi diéu
kién (Ug = 1, Uy = 0). Néu B, dong lai thanh cong thi s& kéo theo may cat C; dong lai thanh
cong. Néu sy o con duy tri thi may cat B, s€ dugce cat nhanh bang mach TOR. Mach TOR
dugc khoi dong theo chu trinh DAR va néu khong c6 mach nay thi B, s€ cat voi thoi gian tré
t, ctia yvung 2, co ban (vi ving 2 cit nhanh luc nay da bi khoa)

Néu chu trinh DAR tai may cat C; dang duoc cai djt theo diéu kién kiém tra sy
mat dién ap duong day (khoa K9 kin mach) thi mic du may cit B, da bj cat ra lan thir hai
nhung may cat C; van dugc dong trd, lai theo chu trinh DAR. Sau khi may cat C; déng lai
néu su cd van con duy tri thi mdy cat C; s& dugc cat nhanh mot 1an nira bang ving 1 va
mach TOR (péu c6). Néu may cat C; dong lai thanh cong thi mdy cat B, ciing s¢ dong lai
thanh cong bang mach DAR (n€u K3 ¢ vi tri kin mach) theo di€u kién kiém tra sy dong bo.

Trong truong hop nay, ta thiy ving 2 tire thoi cua bao vé khoang cach tai may cit Dy
ciing c6 thé tic dong di cit D;. Sau khi may cit D, cit ra thi nd s& dugc dong lai thanh cong
thpo chu trinh cia mach RAR va vung 2 tirc thoi ctia bao vé tai day bi khoa trude khi may
cat C; dong lai theo chu trinh ciia mach DAR.

Mot van d€ can quan tam trong truong hop nay la gia thiét duong day AB du dai so
v6i CD den n6i N, cling ndm trong pham vi tac dong cua vung 2 tai may cat Aj. Lic nay ca
hai may cit A, va B, déu duoc cit boi ving 2 tire thoi. Tuy nhién chi co may cit A, s& duoc
dong lai thanh cong trudce bang chu trinh RAR con chu trinh RAR ctia may cét B, tuy ¢6 tin
hiéu khoi dong (Z, = 1 va Z, = 0) nhung b¢ tao thoi gian tré cua n6 van khong lam viée vi
tin hiéu dién 4p Ug = 0 (xem hinh 4.41a). Sau khi may cat A, dong lai thanh cong, thi mach
tao thoi gian tré trar ciia may cat B, méi dugce khoi dong (luc nay Ug = 1) va tac dong voi
thot gian tré 1a trar du d€ ving 2 tire thoi tai may cat A, duge khoa lai. Thyc vay, doi voi
lu6i dién 110kV va 220kV thuong chon trar = (0,25 - 0,5s), con thoi gian can dé khoa ving
2 tirc thoi tai may cat A, lac nay chi yéu cau 16n hon tong thoi gian 1am viéc cua vung 2 tac
thoi (khoang 30ms) vdi thoi gian cat clia may cit (khoang 40-50ms). Sau khi may cit B,
dugc dong lai bang chu trinh RAR, néu thanh cong thi may cat C,; sé dugc dong lap lai
thénh‘c()ng theo chu trinh DAR va n€u khong thanh cong thi may cat B, s€ dugc cat nhanh
mot lan nira bang vung 2 tirc thoi va sau d6 duong day BC s€ dugc dong lai lan thir hai bang
chu trinh DAR nhu d3 néu trén. O day chi chu y truong hop khoa K9 cua may cit B, dang
kin mach thi chu trinh DAR cua may cit B, s& dong lai duong day BC trugc. Néu su 0 van
con duy tri va cac may cit khong duoc trang bi mach TOR thi may cit B, va A; s& bl cit ra
dong thoi bang vung 2 co ban voi thoi gian tré 1a t; va thanh cai B s€ bi mat dién khong
chon loc. D€ tranh truong hop nay thi may cat B; khong duge d€ khoa K9 ¢ vi tri kin mach
hodc phai trang bi mach TOR dé cat nhanh su c6 lan thir ba. Néu may cat A2 cling dugc
trang bi mach TOR thi mach TOR cua n6 trong trudng hop nay khong khdi dong vi chu
trinh DAR cua n6 khong lam viéc.

Nhan xét: ) )

Trong truong hop trén, néu mach RAR cua may cat B, chi khdi dong theo tin hi¢u
vung 2 va tin hiéu phu dinh cua vung 1 co ban (Z; = 1 va Z; = 0) ma khong st dung tin hi¢u
dién &p thanh cai Ug d€ khdi dong mach tao thoi gian tre, Iuc d6 ca hai may cat A; va B,
cung dong lai mét Iuc theo chu trinh RAR va sau khi dong lai thi ca hai may cat A, va B, s¢€
lai cung cat ra mét luc boi viung 2 tirc thoi néu sy ¢d con duy tri. Sau d6 duong day BC va
may cdat A, dugc dong lai lan thir hai theo chu trinh DAR nhu sau: |

Néu khoa K9 ctia mdy cat A, dang kin mach thi may cat A, s€ dong lai theo chu
trinh DAR cung luc véi mdt trong hai may cat B, hodc C; (mdy cat cd khod K9 dang kin
mach). Néu A, dugc dong lai cuyng véi Cp, ma sy ¢o con duy tri thi chi c6 may cat C; cat
nhanh bang vung 1 (A, khong cat vi B, dang hé mach). Néu A, dugc dong lai cung véi B,
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va sy ¢0 van con duy tri thi cd hai may cat A, v§ B, d€u bi cat ra tré lai bang mach TOR
(hodc yung 2 co ban) va nhu vy thanh cai B s& mat dién khong chon loc.

Néu khoa K9 ctia may cat A, dang & vi tri hé mach thi mot trong hai may cit By
hodc C; sé dong lai trude cho duong day BC. Néu B, dong lai trudce thi A, va C; cling
khong dong lai dugc vi khong c6 tin hiéu dién ap dudng day va diéu nay lam cho duong day
AB, BC va thanh caj B mat dién mac du su co co thé %a ban duy tri. Néu C; dong lai trudc
va thanh cong (su c6 ban duy tri) thi B, s& dong lai thep diéu kién (Up = 1 va Ug = 0) tiép
theo A, s€ dong lai theo diéu kién (U =1va § = 1). Néu C, dong lai khong thanh cong thi
A va B, cung khong dong lai dugc va thanh cai B sé mat dién khong chon loc.

Nhu viy trong truong hop pham vi vung 2 tai may cit A, bao phu 1én vung 2 cua
may cit By, néu khong st dung tin hiéu Ug = 1 dé khoi dong mach tao thoi gian tré cua so
d6 RAR, ta nén dé khoa K9 ctia may cit A, va C; & vi tri kin mach con khoa K9 cua may cat
B, 6 vi tri ho mach. Nhugc diém cua giai phap ndy 1a may cét A; phai cit va dong lip lai hai
lan, mic dau su co xuat hién trén duong day BC. Nhung xac sut ciia trudng hop nay nho, vi
chi c6 nhitng su ¢d nam trong pham vi ving 2 cta A, va ndm ngoai pham vi ving 1 cta B,.

Ngin mach tai N3:

Khi ngan mach tai N3, gia st né nam ngoai pham vi tac dong cua vung 1 tai may cit
D, va ndm trong pham vi tac dong cua vung 2 tai may cit B,.Trong truong hop nay c6 ba
may cit cing cat 1a B,, C, va Dy, sau d6 qua trinh thao tac dong lap lai dién ra twong tu nhu
dé néu trong truong hop ngan mach tai Na.

Van dé dat ra ¢ day 1a gia sir N3 nam trong pham vi tdc dong cua vung 2 ciia mot
trong nhing bao v¢ tai cac may cat d6i dién truc tlep voi thanh cai D (Ey, Fi, Gy) va gia s la
tai may cit Gy. Luc d6 may cit G, ciing tham gia cit nhung thanh cai D vin ¢ dién (do c6
ngudn tir thanh cai E va F) va duong day DG van c6 tin hi¢u dién ap, do d6 chu trinh RAR
tai may cit G; nay phai duoc dong theo diéu kién klem tra tin hiéu déng bo (U =1vaS=
1), trong trudng hop nay thi mach RAR tai may cat D, van khéi dong binh thuong (vi Ug =
1) va dong lai cung lic voi may cit G1. Néu su c¢b con duy tri thi c6 ca hai may cat G; va D,
cung cit ra tro lai bang ving 2 tic thoi va mach RAR ciia né bi khoa lai. Nhung sau d6 may
cit G, D; va C, duge dong lip lai theo chu trinh DAR. Dé tranh trudng hop may cat D va
G, clng déng vao va cung cét ra theo viing 2 co ban (hoic bang mach TOR) khi sy c6 con
duy tri, ta nén dé may cat G, va C, cung dong lai trudc trong chu trinh DAR (khoa K9 cua
C, phai kin mach). Khi d6 néu su ¢6 con duy tri thi C, s& duoc cit ra bang ving 1, con G,
dong lai thanh cong. Néu su ¢6 12 ban duy tri thi may cat D, s& duoc dong lai bang chu trinh
DAR theo diéukién Uy =1 vaS=1.

Trong truong hop trén ta thdy may cit G, phai cat 2 1an khi sy ¢6 duy tri hodc ban
duy tri xuat hién 0 trén duong day DC, nhung xac suét clia tinh hudng nay khong 16n vi n6
chi xay ra khi ngan mach trén dudng day CD nhung ¢ ngoai pham vi ving 1 ctia bao v¢
khoang cach tai may cét D;. Bé tranh nhugc dlem nay, ta co thé cai dat chu trinh RAR tai D,
c6 thoi gian tré 16n hon chu trinh RAR tai may cét G;.

Ngin mach tai Ng:

Xét ngan mach tai Ny, gia str né ndm ngoai pham vi tic dong ctia ving 1 tai may cét
C, nhung nam trong pham vi tac dong cta ving 2 tai cac may cat E, F; va G,. Liic d6 cac
méy cit D, s& cat nhanh bang vingl, con C,, Ey, Fy, va G; s& cat nhanh bang ving 2 ting
tdc. Sau do6 cac may cit By, F; va Gy co thé dong lai nhanh cung luc voi C, bﬁng chu trinh
RAR. Diéu nay c6 thé cho phép vi thoi gian dong ldp bang chu trinh RAR du nhanh dé cac
ngudn tir cac thanh cai E, F, G ty dong bo tro lai v6i nhau. Néu sy ¢b thoang qua thi may cat
D, s& duoc dong lai thanh cong bang chu trinh DAR. Néu sy ¢6 duy tri thi sau khi dong lap
lai bang chu trinh RAR, may cat C, s& bi cat nhanh tré lai bang ving 2 ting toc (ving 2 ting
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Néu khong chép nhan giai phap cac may cat E;, F; va G; dong lai cung lac bang chu
trinh RAR, thi chu trinh RAR cutia cac may cit Ei, Fi, Gy ké ca may cit C, duoc cai dat ca
hai diéu kién dong lai Uy = 0 hodc Up = 1 va S = 1) véi thoi gian tac dong khac nhau (tdi
thiéu phai c6 hai may cit tac dong véi thoi gian khac nhau va nhé hon cac may cit con lai).
Diéu nay s& lam tang thoi gian tpag ctia may cat D;.

Viéc cai dit cac chu trinh RAR cua cac may cit Ej, Fi, G; va ké ca may cit C, vira
c6 thé tac dong véi diéu kién Up = 0 vira ¢ thé tac dong voi didu kien Up = 1, S =1 1a can
thiét trong truong hop vi tri ngin mach N4 khong nam trong pham vi tac dong cua ving 2
cua mot trong cac may cit El, F: hoac Gy.

Tinh toan cac tham so thoi glan cua so do:

Trong muc nay s€ xem xé&t viéc tinh toan lya chon cac dai lugng thoi gian cta so dd
tang toc ving 2 cua bao vé khoang cach két hop véi thiét bi RAR va DAR bao gdm: thoi
gian chét tgag clia mach RAR, thoi gian chét tpar cla mach DAR, thoi gian tré va thoi gian
duy tri cia mach khoa ving 2 tirc thoi. Tuy nhién, trudc tién can phai xem xét y nghia cac
dai luong thoi cua mot chu trinh dong lap lai.

Céc dai luong thoi gian cua chu trinh dong lap lai:

Trén hinh 4.42 chi ra trinh ty cua chu trinh ty dong dong 1ap lai mot lan (khot dong
theo tin hi¢u bdo v¢ ro le) dién hinh, trong d¢:

Qua trinh cua sQ do bao v¢ bat dau fr thoi diém to va két thuc & thoi dlem ts néu
dong lai thanh cong (s ¢ thogng qua) va néu dong lai khong thanh céng (sy co thuong
xuyén) thi qué trinh bao vé sg két thuc ¢ thoi diém t;3.

Chu trinh dong cat cua may cat khoi dau tir thoi djém t; ya két thac dong lai may
cit ¢ thoi diém to. Néu dong lai khong, thanh cong thi may cat s& tlep tuc thuc hién mdt qua
trinh cat va két thuc tai thoi diém t;,, dong thoi tar thoi djém nay may cat s& bi khod.

Chu trinh ctia mach tu dong dong lap lai s& bat dau fai thoi diém t, va két thuc tai
thoi diém ty4.

Yudt hign ) su ¢ xuat
s cb tac dong tr6 vé trg vé higntré lai  tac dong tr vé
BAOVE l
fo oy Y 3 t fy 3
0 gan céc fiép diém céc tigp diém céc tiép diém  cac tiép diém céc tiép diém
o biit dau da mé Knmach  batddu dam
tachra hoan toan hoan toan tachra hoan toan
cudn cat hd quang cubndéng  cactiépciém | cudn cét H0 quang
¢o dién tat ¢o dién chamnhau | cd dién tat
MAY CAT l : ¢ : ¢ ¢
t t t t t t t t t t t
1 2 4 7 1 11 12
| 3 . 8 0
thdi gian | thoi gian thoi gian mélyT cit
mé  [h quang dong bi khoa
tcme
thi gian cat thoi gian chét (dead time)
thoi gian nhigu loan (su c6) clia hé thong (System disturbance time)
rolea an sang
bao vé khdi dong mach ARC cho s ¢ tiép theo
mach ARC tac dong (sau khi ARC thanh cdng)
MACH ARC l l l
i [l g ty
L 'ARC J
[ thdigian chét (dead time) thdi gian xung dong | t
thdi gian phyc hdi (reclaim time) |

Hinh 4.42: Thao tac ciia so dé tw dong déng lai (ARC) mét lan
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- D6i v6i mach bao vé:

_ Thoi gian thao tgc (tgy): cdn goi 1a thoi gian bao vé, duoc tinh tir thoi diém xuét hién
su c6 dén thoi diém tlep diém dau ra cua so do bao vé khep mach (neu bao vé co ro le cat
rigng thi thoi gian cua né ciing duge cong vao) dé cung cap nang luong cho cudn cat may
cat.

- Pbi voi may cit:

Thoi gian mo (Qpening fime); tinh tir thoi diém cudn cit ciia may cat duge cip ning
luong cho dén thoi diém cac tiép diém cua may cat bat dau tach ra.

Thei gian ton tai cyia ho quang (Arcing time): tinh tir thoi diém cac tiép diém ctua may
cit bat dau tach ra cho dén thoi diém ho quang su 0 dugc dép tat.

Thoi gian cat (tcuc): 12 tong ctia hai thoi gian m& va thoi gian ton tai gua hd uang,
tic 1a tinh tir thoi diém cudn cit may cat nhan dién cho t6i khi hd quang sy ¢d trong budng
cit may cat dugc dap tat hoan toan.

Thoi gian dong (tpyc): tinh tir thoi diém cudn déng may cit nhan dién cho dén thoi
diém cac ti€p. diém ctia may cit thong mach.

Thot gian chét (Dead time): tinh tir thoi diém hod quang su cd dugc dap tit cho dén thoi diém

céc tiép diém cua may cit bat dau khép mach.
Déi véi mach ty dong don lap lai:

Thoi gian chét (tyre): tinh tir thoi diém so do tu dong déng 1ap lai nhan dugc ning
luong khoi dong (tir so do,bao vé) va thao tac cac tiép diém dau ra dé ¢ap ning luong cho
cudn dong cua may cit. D6i Vi tat ca cac so dd dong lai tirc thoi hodc toc do cao, thot gian
nay dugc lay xap xi thoi gian chét ciia may cit.

Thoi gian xung déng (Closing pulse time): khoang thoi gian ma tiép diém dau ra cua
so d6 dong 1ap lai kin mach cho dén 1511 cac ti€p diém ctiia may cat khép mach hoan toan.

Thot gian phuc hoi (Reclaim time): d l1a khoang thoi gian tiép theo sau mot thao tac
dong thanh cong, duog tinh tir thoi diém ti€p diém dau ra cua so do tu dong dong 1ap lai
khép mach (d€ cung cap nang luong cho cuon dong may cat). Thoi gian nay phai dugc troi
qua trudce khi so d6 tw dong dong 1ap lai khoi dong cho chu trinh dong lap lai tiép theo trong
truong hop xuat hién thém mét sy co khac.

Thot gian nhiéu loan hé thong (System disturbance time): tinh tur thoi diém xudt hién
su ¢d cho dén thoi diém cac tiép diém ctua may cit thong mach. Thoi gian nay déi lac con

dugc goi la thoi gian dao dong cua hé thong.
Céc dai lugng thoi gian cua so do:
Hinh 4.43 trinh bay biéu d6 thoi gian cua so d6 ting toc ving 2 ciia bao vé khoang
cach két hop vdi céac thiét bi RAR va DAR.

xudthién ving2 méy cét mach ARC méy cat  baové may cat khoé gidi khoa
suc§ tacdong  cat tac dong khép mach tdcdong  cat vung 2 vung 2

! ! ! I !

tay1 temet tkn ion tomct tay temet top
L tRAR X tk 0 tor X
I i T tops 1l

a/ Chu trinh RAR clia dudng day xem xét (lién ké v6i dudng day su c6)

L tbar X
teva | towce tkhit ion i tomc tayv2 tome2 tops
b ! ! bt !

Xu#t hign vang 1 may cat mach ARC may cat  baové may cét
sycd tacdong cat tac dong khép mach téc dong cat

b/ Chu trinh DAR clia dudng day su c6

Hinh 4.43: Biéu do trinh tw thoi gian cdc chu trinh RAR va DAR.

Luya chon thoi gian chét cua mach RAR (tRAR)

Mach RAR tac dong cang nhanh cang tdt, tirc 1a thoi gian chét ciia mach RAR (trar)
cang nhé cang tot dé nhanh chong [E)huc ho1 sy cung cap dign, dac biét l1a cac dong co phai
du strc tw khot dong tr¢ lai. Tuy nhién tinh tac dong nhanh cta so @6 bi han ché bai diéu
kién khir ion hoa tal noi sur ¢o, nghia la thoi gian chét phai dii 1on dé phan tan khong khi bi
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ion hod tai noi sy co0. Diéu kién nay dugc thé hién badi bi€u thic sau day:
tihir ion < tRAR - tome < tkp (4-80)
Trong do:
tinirion : tho1 gian khir ion hog.
_ trar: thoi gian chét cua so d6 dong 13p lai RAR.
- teme : thoi gian mé cua may cat.
tkp: thoi gian ty khoi dong cua cac dong co.

Thoi gian khir ion 13 thoi gian can thiét tiép sau thoi diém dap ho quang sy cb clia
duong day trén khong dé dam bao phan tan khong khi bi ion hoa sao cho hd quang s& khong
chay lai khi duong day duoc mang dién tr lai. N6 la mot dai luong ngﬁu nhién, phu thudc
nhiéu yeu t6 nhu cap dién ap cua duong day, khoang cach gitra cac phan mang dién, dong
dién sy cd, thoi gian ton tai sy ¢d, toe do gio va diéu kién moi truong, dién dung cia cac
phan tir 1an c4n v6i phan tir duge dong 1p lai, trong d6 cap dién ap dong vai trd quan trong
va n6i chung cip dién ap cang cao doi hoi thoi gian khir ion cang kéo dai. Cac s6 liéu dudi
day dé tham khao:

Cap dién ap (kV) Thoi gian khir ion 61 thiéu (s)
66 0,10
110 0,15
132 0,17
220 0,28
275 0,30
400 0,50

Luya chon thdi gian tré (tx) ctia bo khoa ving 2 tic thoi:

Theo nguyén tac hoat dong cua so do (xem hinh 4.41a), ta thay vung 2 tic thoi tac
dong di cat may cat, dong thoi s€ gui tin hiéu khoi dong mach RAR. Mach RAR sau khi
thoa man dicu kién tac dong s€ gui tin hiéu di dong lai may cat, dong thoi gui tin hi¢u di
khod vung 2 ttrc thoi. Tuy nhién viéc khoa phai xay ra sau thoi diém dong lai may cat mot
khoang thoi gian tg d€ dam bao vung 2 cat nhanh lai may cat mot lan nita sy ¢o duy tri xuat
hién ¢ cudi duong day cua no, tic 1a:

) tk = tomcr + tevi + temer T topi (4-81)
Trong do:
tk: thoi gian tre cua bd khoa,
tpmci: thoi gian dong may cit (lay gi4 tri 16n nhat).
tgyi: thoi gian tac dong cua vung 2.
temcr: thot gian cat may cat (lay gia tri 16n nhét).
tppr: thoi gian du phong (tinh ‘dén sai s6 16n nhat cua cac bd phan tao thoi gian
ctia mach khoa va mach bao vé).

Theo biéu d6 thoi gian cta chu trinh dong 1ap lai trén hinh (4.43) ta thdy viéc khoa
chi can xay ra ngay sau khi cudn cit ctia may cit tac dong. Trong khi theo cong thuc (4-81),
thoi gian tx dugc tinh tir lac mach khoa duoc khoi dong (thoi dlem mach RAR g tin hi¢u
di dong may cat) toi thoi diém may cat dap tat ho quang khi may cat dugc cit ra tro lai. Sy
khac biét nay la dé tang tinh an toan cho viéc cit lan nita ctia ving 2 tirc thoi (khi su ¢b xuat
hién 6 cudi duong day cua no), d6ng thoi thuan loi cho viéc tinh toan vi thong thuong cac ly
lich may cit chi cho biét thoi glan tcme ma khong cho biét thoi gian thao tac ctia cudn cit.

Luya chon thoi gian chét (tpar) cua mach DAR:

Trong viéc lwa chon thoi gian tré cia mach khoa ving 2 tirc thoi, mot diéu kién nira
n6 can phai thoa man 1a viéc khoa phai tic dong trude khi may cit & dau doan duong day
lién ké dugc dong trd lai theo chu trinh DAR khi ngin mach xay ra & dau doan dudng day
lién ké nay. Theo biéu dd thoi gian trén hinh 4.43 ta c6:

tpva * tpar + tomc2 2 tevi + trar Ttk + tpp2 (4-82)
= tpar > (tpvi t trar T tk)- (tBv2 * tomc2) + topz (4-83)

Trong do: )
Céc thong so cua duong day dang xét:
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tgy1: thoi gian thap tac cuia ving 2 cit nhanh.
trar: thoi gian chét cua so d6 dong 1ap lai RAR.
tk: thot glan khoa bao v¢ vung 2.
- Cac thong s6 cua dugng day lién ke:
tpar: thoi gian chét cua so do dong lap lai DAR.
tpmcz: thoi gian dong cua may cat.
tgy2: thoi gian thao tac cua vung 1.
. tppz: thoi gian du phong (tinh dén sai s6 16n nhat cua cac bd phan tao thoi gian
trong biéu do 4.43b).
Lua chon thoi gian duy tri (tpr) cuia mach khoa vung 2 tire thoi: ) )
Mach khoa sau khi khoa phai dugc duy tri thém mot thoi gian dé dam bao chac chan
khi ngan mach & dau doan duong day lién ké thi vung 2 tirc thoi cua no khong tac dong ma
chi c6 ving 1 ciia duong day lién ké tac dong. Mudn vay phai thoa mén cac biéu thirc sau

day:

tgy1 + trar Ttk + tpr 2 2tgy2 + tpar + thmecz T temez T tops (4-84)
= tpr 2 (2tgv2 + tpar + tomc2 T temez * toes) - (tevi + trar + tk) (4-85)
Trong do:
teme: thot glan cét cua may ct.
. tops: thot gian du phong (tinh dén sai sb 16n nhit ciig cac bo phan tao thoi gian
trong bi€u d6 4.43b, trong do sai so ciia mach bao vé duoc tinh dén hai lang
Pé don gian hon, thoi gian duy tri tin hiéu khoa cua vung 2 tac dong nhanh cua

duong day lién ké c6 thé két thic cung thoi diém voi thoi gian phuc hoi chu trinh DAR cua
may cat trén duong day su co (tpupar), khi do ta co:

tpvi + trar t tk + toT = teyv2 + tpar t tPHDAR (4-7)

= tpr = (tBv2 + tparR + tpHDAR) - (tBVI T tRAR T tK) (4-8)

Nhan xét:

So voi bao v¢ khoang cach ¢6 vung 1 mo rong thi so dd tang toc ving 2 két hop véi
thiét bi RAR va DAR ¢6 uu diém 12 loai trir nhanh su cb khong nhitng thoang qua ma ké cac
cac su ¢b duy tri, dong thoi khong ¢6 hién tugng mét dién khong chon loc.

So véi so d0 tang tdc theo thir tw bang ving 1 md rong, thi so dd tang toc ving 2 két
hop voi thiét bi RAR va DAR c6 uu diém viéc khoi phuc su 1am viéc cta cac phan tir khi sy
c6 thoang qua nhanh hon, dong thoi giam kha ning khong dong lai duge ciia cic may cit do
viéc mat dong bo gitra cac nguon.

Vé chi phi bao dudng may cit thi so do ting toc ving 2 két hop véi thiét bi RAR va
DAR cao hon so d6 bao vé khoang cach c6 ving 1 mé rong nhung khong dang ké va thap
hon so d tang tdc theo thir ty bang ving 1 mé rong. Chi phi bao dudng ting thém cua hai
s0 d6 sau 1a do c6 cac dudng diy co thé dong lai 1an tht hai dbi voi cac sy ¢b duy tri va ban
duy tri (c6 xac suét 10 -15%), nhung d6i véi so do tang toc ving 2 két hop véi RAR va
DAR viéc duong day dong lai lan thtr hai khi sy ¢6 duy tri va ban duy tri chi dién ra khi vi
tri ngdn mach nam ngoai pham vi tdc dong cua vung 1 cta bao v¢ khoang cach 6 mot dau
duong day, con ddi véi so dd ting tdc theo thir ty bang vung 1 mo rong thi bat ky vi tri ngan
mach nao. Mit khéc viéc dong lai duong day lan thir hai d6i v6i so d6 ting toc vung 2 két
hop v6i RAR va DAR ¢6 y nghia khoi phuc lai sy mang dién cua dudng day con dbi véi so
d6 tang toc theo thir ty bing vung 1 mo rong thi khong c6 y nghia do.

Khuyét diém cta so d0 ting toc ving 2 ket hop v6i RAR va DAR 1a can trang bi hai
bd tw dong dong 1ap lai nhung bu lai 12 khong can ving 1 md rong. Riéng ddi véi cac ro le
k¥ thuat s6 ngay nay thi cac khuyét diém trén khong c6 ¥ nghia vi cac ro le khoang cach
thuong dugc ché tao kém theo so d6 tu dong lai nhiéu lan. Chfmg han céc ro le khoang cach
P441, P442 cua hing ALSTOM c6 trang bi ty dong dong lap lai ti 4 1an, con ro le khoang
cach 7SA513 cta hing SIEMENS c6 trang bi ty dong dong lap lai 1én téi 10 1an.
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