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I. GIOI THIEU TRAM BIEN VINH LONG 2
1.1. Qua trinh xay dung va van hanh.

Tram bién ap Hung Dong truc thuéc Cong ty truyén tai Dién Mién Tay.

Tram c6 nhi€ém vu cung cép dién cho mot phﬁn cia tinh Tra Vinh, Tién Giang,
Pong Thap va Vinh Long. Né 1a tram lién lac, két ndi giita cac tinh Mién Tay trong hé
thong dién Viét Nam.

1.2. Céc thiét bi chinh ciia tram.

1.2.1. My bién dp (MBA).

Tram hién c6 2 MBA ty ngau AT1 c6 céng suét dinh muc: 63.000 KVA. Pién ap
dinh mic 225/ 115/ 23 KV va AT2 ¢6 cbng suat dinh muc 1a 125.000 KVA. Dién ap dinh
muc 230/ 125/ 10,5 KV.

1.2.2. May cit dién (MCD).

Trong tram hién nay dang sir dung cac (loai) may cit:

9 MCD dung cho phia dién ap 220KV

8 MCD dung cho phia dién ap 110kV

2 MCP dung cho phia dién ap 110kV may bién ap tu ding
1.3. Hé thong duong day.

- Tram c6 4 duong day 110kV di ra, do la:

174 di Tra On.
175 di Sa Déc.
176 di Vinh Long 1.
177 di Vinh Long 2.
1.4. H¢ thong bao vé Role va tu dong hoa.

1.4.1. Hé thong béo vé Role phia 220 KV.

Duong day dung loai SEL-421 va 67-67N.

May bién ap AT1 va AT2:

Bao vé so 1&ch: 87T
Béao vé du phong: 50/51P.
Bao vé ro le hoi, dong dau, marc dau.

1.4.2. H¢ théng bdo vé Ro le phia 110kV:

Duong day dung loai:SEL 351, SEL-2440, 67-67N.

1.4.3. Hé thong tw dgng hod.
Diéu khién dong cit MCP
Piéu chinh dién ap cac MBA
Tu dong sa thai phu tai.
Tu khoi dong hé thong quat mat cho MBA.

I1. NHUNG YEU CAU CO BAN CUA HE THONG ROLE BAO VE
1. Tinh chen lgc:

La kha niang phan biét cdc phan tir hu hong ciia hé théng role bao vé. Tinh chon loc
bdo dam chi nhitng thiét bi bao vé & gén su ¢b nhat tac dong dé co 1ap su ¢. Tinh chon
loc 1a yéu cau co ban nhit cia hé théng role bao vé. Néu bao vé tac dong khong chon loc,
su ¢b c6 thé lan rong.

2. Tac dong nhanh:



Bao vé phai tac dong nhanh dé kip thoi ¢ 1ap cac phan ta hu hong thudc pham vi bao
vé. Bao vé can phai tac dong nhanh dé bao dam tinh 6n dinh cua hé thdng, giam tac hai
ctia dong ngan mach ddi vai thiét bi, giam xéc suat din d&én hu héng ning hon va nang cao
hiéu qua cua chirc nang tu dong lai.

3. Do nhay:

La kha ning phat hién sy cb trong pham vi bao vé. Bao vé can phai tac dong duoc
trong trueong hop ngin mach qua dién trg trung gian va trong truong hop su cb xay ra khi
hé thong dién van hanh & ché do cuec tiéu.

4. P tin cay:

La kha ning bao vé tac dong chic chan khi sy ¢b xay ra trong ving bao vé va khdng

tac dong d6i vai sy ¢d ngoai ving bao vé.

III. BAO VE QUA DONG DIEN

Bao vé qua dong dién 12 loai bao vé tac dong khi dong dién qua chd dat thiét bi bao vé
tang vuot ngudng cai dat. Co hai loai bao vé qua dong dién: bao vé dong dién cuc dai va
bao vé dong dién cat nhanh, chiing khéac nhau & cach thirc bao dam yéu cau tac dong chon
loc va vung bao Vé.
1. Bao vé dong dién cuc dai:

Xét duong day hinh tia ¢6 1 nguén cung cap nhu hinh vé:
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Khi ngan mach tai N;, dong dién su ¢ chay qua ca bdn bao vé vi vay ca bon bao vé
déu khoi dong. Theo yéu cau tac dong chon loc, chi bao vé sé 4 duogc tac dong cd 1ap su
c6 do d6 bao vé dong dién cuc dai can co thoi gian tri hodn thich hop theo tirng cap. Dong
dién khai dong cua bao vé duoc chon 16n hon dong dién phu tai 16n nhat qua chd dit bao
vé. VUng bao vé cua bao vé dong dién cuc dai gom phan tir bao vé va cac phan ta 1an can.

Bao vé dong dién cuc dai ciing ¢ thé phan (ng theo dong thir tu khdng. Thoi gian tac
dong cua bao vé dong dién cuc dai thir tu khong ciing duoc chon ting dan theo nguyén tic
bac thang. Bao vé dong dién cuc dai thir tu khong c6 d6 nhay cao hon bao vé dong dién
cuc dai phan tng theo dong toan phan.

Bao vé dong dién cyc dai str dung dic tuyén thoi gian doc lap (definite time) c6 nhuoc
diém 1a thoi gian cit ngan mach cia cac bao vé dat gan ngudn rat 16n. Pé giam thoi gian
tac dong cua cac bao vé dit gan ngudn khi dong su ¢b 16n, ngudi ta thuong st dung dic
tuyén thoi gian phu thudc (inverse time) nhu ¢ hinh sau:
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2. Bao vé dong dién cat nhanh:

Bao vé dong dién cat nhanh bao dam tinh chon loc bing cach chon dong dién khai
dong caa bao vé 16n hon dong dién ngan mach 16n nhat qua chd dit bao vé khi ngan mach
cudi ving bao vé. Khi ngan mach trong viing bao vé dong ngan mach s& 16n hon dong
dién khoi dong va bao vé s& tac dong. Bao vé cat nhanh thudng tac dong tic thoi hoac cd
thoi gian tri hodn rat bé.

a. Bao vé dong dién cit nhanh cho dwong day c6 mat ngudn cung cap:
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Dong ngin mach tai diém B:
_ ES
N zo42Z,
Voi:
Eq: stte dién dong nguon.
Zg: tong tro nguon.
Z,: téng tro duong day AB.

Dé bao vé cit nhanh khong tac dong khi ngan mach phia sau diém B, dong khai dong
cua bao vé dugc chon 16n hon dong ngan mach tai B. Khi d6 ving bao vé chi bao gom
mot phan duong day AB. Ving bao vé caa bao vé cat nhanh trong ché do cuc dai (dudng
s6 1) va cuc tiéu (dudng s6 2) duoc xac dinh theo hinh vé sau.
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Dé bao vé cit nhanh 1 va 2 khong tac dong sai khi ngan mach tai N; va N,, dong khoi
dong dugc chon:
lkar > max (lanz, lenz)
lka2 > max (lanz, lenz)
Voi:
lanz: dONg ngan mach tai N, cung cap bai nguon A.
Ign1: dONG Ngan mach tai N; cung cap boi ngudn B.
Nhu vay dong khai dong caa ca hai bao vé dugc chon bang nhau. Khi ngan mach trong
viing 1-A chi bao vé 1 tac dong, khi ngan mach trong viing 2-B chi bao vé 2 tac dong, khi
ngan mach trong viing 1-2 khéng bao vé nao lam viéc.



Bao vé dong dién cit nhanh ciing c6 thé phan tng theo dong tha ty khong.
3. Bao vé dong dién cO hwéng:

Trong cac mang hinh vong hoic mang c6 ngudn cung cap tir hai phia, bao vé dong
dién cuc dai c6 thoi gian tirng cap khong bao dam cat ngan mach chon loc. Xét mang dién
nhu hinh vé:
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Muébn cét chon loc khi c6 su ¢b tai N; can phai dit t; > t,. Nguoc lai muén cat ngan
mach chon loc tai N, phai thoa t, > t;. Nhu vay, bao vé dong dién cuc dai khéng bao dam
cit chon loc trong truang hop trén.

Dé bao dam tac dong chon loc, ¢ thé khiac phuc bang cach chi cho bao vé tac dong khi
cong suat ngan mach di tir thanh cai ra dudng day. Dé thuc hién yéu cau nay, mdi bao vé
duoc trang bi them mot bo phan dinh hudng cong suat. Do don gian va cé tinh chon loc
kha cao, bao vé dong dién c6 hudng duoc st dung rat rong réi trong hé thong dién.

Bao vé dong dién c6 hudng ciing ¢ thé phan ung theo dong va ap thi tu khéng.

IV.BAO VE KHOANG CACH
Bao vé khoang cach ¢6 bd phan co ban la bo phan khoang cach lam nhiém vu xac
dinh téng tro tir chd dat bao vé ti diém ngan mach. Vé nguyén tic, bao vé khoang cach
c6 huéng bao dam cat chon loc phan tir hu hong trong mang dién bat ky vai thoi gian bé.
1. Céc dang dic tuyén tong tré thwong dung:
Pic tuyén mho:

¥ i Positive—~Sequence Line Ar
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Pic tuyén da giac:

Positive~Seq. Line Angle
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2. Lwa chon tham sé bao vé:

Ving I: tong tré khoi dong ving I duoc chon sao cho bao vé khong tac dong khi ngan

mach ngoai pham vi bao vé.

Vang 11: ving 11 phai bao dam bao vé duoc chan chin toan bo duong day nén ving 1l
phai vuot ra ngoai pham vi duong day dong thoi khong duoc vuot ra ngoai ving | caa bao
vé duong day ké can. Thoi gian tac dong cua vung Il thuong dit 0,5 gidy dé bao dam phéi
hop chon loc.

Vang [11: ving 11 1a bao vé du trit cho ving 1, vang 11 va dy trit cho céc phan tar ké
can. Vung III duoc chon sao cho bao dam bao vé khong dwgc 1am viéc trong ché do van
hanh binh thuong. Thoi gian tac dong caa vang I11 thuong dit 1 gidy dé bao dam phéi hop

chon loc.

Trong thyc té thuong chon:

Z, = 80+ 90% tong tré dudng day duoc bao vé.

t =0 glé.y

Z, = tong tro duong day duoc bao vé + 50% tong tro duong day ké can
ngan nhat.

t 0,5 giay.

Zy = 120% (tong tro duong day duoc bao vé + tong tro duong day ké can
dai nhat).

ty = 1 gléy

3. Nhitng yéu té 1am sai léch s 1am viéc cia role khoang céch:

Xét duong day truyén tai nam giira hai tram R va Q, toan bo phan hé théng con lai

duoc mé ta bai mang hai cira tich cuc nhu hinh vé:
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Mang hai ctra tich cuc trén c6 thé thay thé bang mach tuong dwong don gian nhét cho
& hinh sau:

Ir 7L ) )
]
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Zs 1 Zk ) Zu
I I I
+ + + +
Es Vi=Vr Vi=Vq Eu

Xét ngan mach tai diém N cach dau duong day R mot khoang twong di h theo chiéu
dai duong day (0 < h < 1) nhu hinh v&. Role tai R s& xac dinh vi tri ngan mach bang cach
do t6ng tro duong day nhin tir diém R. Téng tro do duoc tai R 12 ham cua céc thdng sb hé
théng nhu tdng trd mang, géc pha cac ngudn trude sy ¢d, dién tré cham dat.

Zk
]
I
Zs R Ir_ hZ. N (-hze I Q Zu
] [ ] ] ] L] N
+ + + +
Es Vi=Vr 7F Vi= Vo Eu

Hinh v& sau biéu dién tong tro do duoc bai role R tng véi céac thong sé hé thong
khac nhau.



X (dvtd)

0,9 ”
0.8 h=0;85 /
p) ZL ’ 2
0,7 e ! h=0,70— .
’ =0,9] f~ "
‘< 7N
L .“__1 =0, 6________.._.
0,6 /, l/ "1 AN h=0,7
S -,
051+ I‘.’:.: 7 “\3
! [ / !."- h=0,96",
0,41+ l:"-‘ i
= ¢
] . [}
0,3+ g y
; Il £ :
0,24+~ ;
e
0,14« i S L e=0" Z=0,01
' A ;7 |e=0" 220,056
0,0 o A --- 8=60" Zy=0,05
- -0=-60" Z,=0,05
-0)1 T T ] ¥ 1 ) L ] R (Gth)
0,2 0,0 0,2 0.4 0,6 0,8

Trong hinh v& trén tong tro duong day duoc biéu dién bang duong thing di qua goc O,
ky hiéu Z,, dac tuyén khoi dong cua role khoang cach 1a duong tron di qua gbc O, dudng
kinh 0,9Z, va triing vai Z,.. Bang sau cho két qua tinh toan trong nhitng truong hop khac
nhau (véi h thay doi tir 0 dén 1).

Truong hop Os Xs Ou Xu Ze Zr her
a 0° 0,1 0° 01 [02+j1,0] 0,01+j0 | 0,85
b 0° 0,1 0° 01 |02+j1,0] 0,05+jo | 0,76
c 60° 0,1 0° 01 [02+j1,0| 0,05+j0 | 0,96
d 0° 0,1 60° | 01 [02+j1,0] 0,05+j0 | 0,70
e 0° 1 60° | 01 |02+j1,0] 0,05+jo0 | 0,62
f 0° 0,1 60° | 1,0 [02+j1,0| 0,05+j0 | 0,79
g 0° 1 60° | 0,1 |04+j2,0] 005+jo | 060
h 0° 1 60° | 01 |0,1+jo5] 0,05+jo | 0,65
Nhan xét:

- Dién tré su ¢ cang 16n cang lam giam gia tri h, do quy tich caa tong trg biéu kién
bi doi sang phai cang nhiéu.
- Tong tré ngudn phia dat role cang 16n cang 1am cho role bi dudi tam (truong hop

e).

- Tong tro lién lac mach ngoai cang 16n cang lam giam gia tri he, (trudng hop g).
- Sai s cang 16n khi goc pha cua ngudn Ey sém pha hon nguén Es.
- Khi ngudn Eg sém pha hon ngudn Ey role c6 khuynh huéng quéa tam (truong hop

C).

Hién twong dwéi tam (underreach):



Hién tuong dudi tam xay ra khi tong tré do duoc bai role (tdng tr biéu kién - apparent
impedance) 16n hon téng tré thuc té. Khi xay ra hién tuong nay, ving bao vé cua role s&
bi thu hep lai (su ¢b xay ra & ving | nhung role c6 thé xac dinh sy ¢ roi vao vang I1).

Hién twong qua tam (overreach)

Hién tuong qua tam xay ra khi tong tré do duoc boi role (téng tré biéu kién - apparent
impedance) nho hon tong tra thuc té. Khi xay ra hién twong nay, ving bao vé cua role s&
bi kéo dai ra (su ¢ xay ra & ving Il nhung role c6 thé xac dinh su ¢6 roi vao vang 1).

4. Céc so dd bao vé khoang cach sir dung kénh truyén thong tin:

Cac sy ¢ xay ra & cudi duong day nam ngoai ving Z, s& duogc cat véi thoi gian tri
hodn cua vung 1. Vi vy, dé bao dam cat ngan mach tic thoi trén toan bo chiéu dai duong
day, céc role bao vé khoang cach hai dau duong day sir dung kénh truyén théng tin dé trao
dbi thdng tin véi nhau. Khao sat cac so d6 bao vé thuong dung (role Siemens 7SA513):

a. So d6 truyén cit dwéi tam (Permissive Underreach Transfer Trip — PUTT): ¢4 2
dang khac nhau:

i. Truyén cat dudi tim véi chtic nang fault detection: Khi role tai mot dau duong day
(role 1) phat hién su ¢ xay ra trong vang |, nd s& giri tin hiéu Intertrip dén role dau
duong day bén kia (role 2). Khi role dau duong day bén kia (role 2) nhan duoc tin
hiéu Intertrip nay, n6 s& xuat lénh trip may cit 2 véi diéu kién 1a ban than no ciing
da khoi dong (chire niang fault detection da phat hién sy ¢d). So dd truyén cat ciing
hoat dong tuong tu dbi vai tin higu Intertrip giri tir role 2 sang role 1.

Fault deto:tlon@ Z ®l Fault detection @ I
1 1
) 2= R
Fault detection (2 [21 @ Fault oe'.c«c!non@ |
21 T 1 T, Te 21
® & = T = T e & ®

\ /
\ / o
Forw. \\ // Forw.

direc. l T1 \ / T1 direc,
— \ /

—
\ /
N 7
s B 4
/Y\
Flit.det. /7 \ - Fit.det,
@ 2! = Trip / \\ Trip =— 21 & - @
/ \ | ) e
L \
Further / \\ Further
zones = L / \ zones
= L}-—-{ R | S V..ol R — f—e
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Truyén cét dudi tim véi chize ning Z1B: Khi role tai mot dau duong day (role 1)
phat hién su cb xay ra trong ving 1, n6 s& gui tin hiéu Intertrip dén role dau duong
day bén kia (role 2). Khi role dau duong day bén kia (role 2) nhan dugc tin hiéu
Intertrip nay, nd s& xuat Iénh trip may cat 2 véi diéu kién 1a ban than né ciing phat
hién sy ¢ trong viing Z1B. So d6 truyén cit ciing hoat dong twong tu ddi véi tin
hiéu Intertrip gui tir role 2 sang role 1.

f 21®I ,
Fault detection @ 28 @ Fault det. @,
. " »
H—
Faul o I
l ault det @ , 718 @ l Z1© Fault detecﬂon@,
Z1 T T z
| d s Tei T k
® & = T ) r4 T o= & ©)
/
\ /
z18 \\ /,
1
T1 Z1B
® — \ / —
\
Y o ®
1B \\ /,
AL \/ ey
Y
'-—] /,\\
Forw
: 1)
direc. _&J 21 Trip L Trip 21 & 2
// \\ L direc.
/ \
Further / \
Urher / \ Further
/ \ zones
T, // \ T
— R fe—— Leog o — .
b. So @6 truyén cit qua tam (Permissive Onderreach Transfer Trip — POTT): c6 2

dang khac nhau:

Truyén cat qua tam véi chie nang Z1B: Khi role tai mot d¢au duong day (role 1)
phat hién sy cb xay ra trong ving Z1B, nd s& guri tin hiéu dén role dau duong day
bén kia (role 2). Khi role 2 nhan duogc tin hiéu nay, n6 s& xuat lénh trip may cat 2
vé6i diéu kién 1a ban than n6 ciing phat hién sy ¢6 trong viing Z1B. So d6 truyén cit
cling hoat dong tuong tu ddi véi tin hiéu gui tir role 2 sang role 1.

Déi voi duong day chi dugc cip ngudn tir mot phia, chiang han tir may cat 2,
role 2 s& khéng nhan duoc tin hiéu tir role 1 do role 1 khéng khai dong duoc. Dé
khic phuc tinh trang nay, role 7SA513 sir dung chirc ning echo: khi nhan duoc tin
hiéu tir role 2, role 1 s& gui tin hiéu phan hoi tro lai role 2 néu role 1 xac dinh phia
may cat 1 khéng c6 ngudn cung cap (tinh trang Weak Infeed).
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Truyén cit qua tam so sanh huong: Khi role tai mot dau duong day (role 1) phét
hién su ¢ thuan huéng, nd s& gui tin hiéu dén role dau duong day bén kia (role 2).
Khi role 2 nhan duoc tin hiéu nay, né s& xuat Iénh trip may cit 2 véi diéu kién la
ban than no ciing phat hién sy ¢b thuan hudng. So do truyén cit ciing hoat dong
tuong tu d6i vai tin hiéu guri tir role 2 sang role 1.

Péi voi dudng day chi dugc cap nguon tir mot phia, chang han tir may cat 2,
role 2 s& khong nhan duoc tin hiéu tir role 1 do role 1 khéng khoi dong duge. Dé
khic phuc tinh trang nay, role 7SA513 sir dung chirc ning echo: khi nhan duoc tin
hiéu tir role 2, role 1 s& gui tin hiéu phan hdi tré lai role 2 néu role 1 xac dinh phia
may cat 1 khong c6 ngudn cung cap (tinh trang Weak Infeed).
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5. Bao vé chéng dao ddng cong suat (Power Swing) va mat dong by (Out — Of —

Step):

Céc role khoang cach dugc trang bi chirc niang chéng dao dong cong suat, cho phép
ngan ngura chirc nang bao vé khoang céach tac dong sai khi xay ra tinh trang dao dong cong
suat. Vi dao dong cong suét 1a dao dong can bang do d6 chirc ning chéng dao dong cong
suét s& bi khoa khi role phat hién tinh trang dong dién mat dbi xing (xuét hién thanh phan
thr tu nghich hodc thr tu khong). Thong thuong, role khoang cach phat hién tinh trang
dao dong cong suit bang cach xac dinh téc d thay do6i tong trd biéu kién do dugc bai
role. P6i voi role 7SA513, khi téc do thay doi tong tro biéu kién nho hon 5 Q trong 35
ms, role s& x4c dinh tinh trang dao dong cong suat va khoa chirc ning bao vé khoang cach.

Khi quy dao tong tré do duoc boi role di ngang qua da giac dao dong cdng suat (duong
s6 4), role xac dinh tinh trang mat déng bo va xuat lénh trip.
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V.BAO VE SO LECH MAY BIEN AP
1. Bao vé so léch dong toan phan:
So d6 dong tuan hoan:
I L I L
— B oi tugng _— = -
bao vé '
y
I' I I' ? I
So d6 can bang ap:
L L I L
—= béi tugng — = A -
- béo vé - - _
El EZ El % EZ

I

.

Role SEL 387: role SEL 387 str dung 3 phan tir so léch c6 hdm 87R1, 87R2, 87R3 va
3 phén tr so léch khéng ham 87U1, 87U2, 87U3 cho 3 pha A, B, C. Bao vé so léch cé
hdm nhay hon va tin cay hon so véi bao vé so Iéch kiéu truyén théng. Hoat dong cua chuc
nang bao vé so léch duoc biéu dién bai cac so dd khéi sau:

Khéi chirc ning 1: doc dit liéu dau vao (dong dién 3 pha), loc thanh phan hai, quy doi
vé hé don vi co ban va hiéu chinh sai Iéch vé bién d6, goc pha do khac biét to dau day
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may bién &p, bién dong dién. Hinh vé& sau biéu dién so @6 khdi cho cuon day thir nhat (ky
hiéu W1 trong hinh v§), cac cudn day con lai twong tu.

IAW1 — Data Fundamental TAP1 Connection — I1W1C1
IBW1 — Anacsition Frequency Scali Compensation — 12W1C1
ICW1 g TC0 Filter ng (CTC1)  |— 13Wi1cCH
Second TAP1 Connection — I1W1C2

¢— Harmonic Scali Compensation — 12W1C2

Filter ng (ctct) b—13wic2

Fourth TAP1 Connection — [1W1C4

— Harmonic Scalin Compensation |— 12W1C4

Filter 9 (CTC1) — I13W1C4

Khéi chic nang 2: tinh toan cac dai luong so léch (IOP1), dai luong hdm (IRT1), thanh
phan hai bac hai (11HB2), thanh phan hai bac bon (11HB4), tong hai bac hai va bac bén
(IHRT1 - dung cho chtrc ning ham hoa tan). Hinh v& sau biéu dién so do khi cho phan tu

so léch pha A (87-1), cac phan tir con lai twong ty.

E8TWI
WICI s g e
ESTW2
W20l ———
W30 — o | zmwyc1| 10P1
£8TWA
wAC! o o
| nwic |
| nwac1]
+2 IRT)
lwsc1| |
ESTWI | nwac1|
A A _/ 5
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HWIC2 —_— " o——
EBTW2
W2(2 ——o o
ESTW3
IW3C2 " > | zwyc2| 100/PCT2 >—T_-( : —  RTI
ESTW4
W4C2 o
- 1HB2
EBTW2
W204 ——o" o— R
EBTW3 ‘
IW3C4 " > |2ty g
E8TW4
L B4
WaC4 ———o
n=1,234

Khéi chirc ning 3: bao gom céc cong so sanh quyét dinh tac dong cua cac phan tir so
Iéch.

Relay
Word

Bits
IOPn RN
Us7pP - 87Un
(setting) /

n=1,2,0r3 87U1
87U2 87U
87U3 j

s~ sanavannn

Dic tuyén hdm: role SEL 387 sir dung dic tuyén hdm véi hai ¢6 doc nhu hinh vé sau.
Chtc ning so 1éch c6 ham tac dong khi sy ¢b roi vao ving tac dong, chirc ning so 1éch
khong hdm khdng bi anh huong boi dic tuyén nay. Chl y 1a tiy theo ciu hinh cai dat,
chtrc nang so 1éch ¢d hdm con c6 thé bj hdm thém bing hoa tan bac hai va bac bon (dic
tuyén ham duoc tinh tién theo truc tung mot dai lugng bang tong cua hoa tan bac hai va
bac bdn) hoic co thé bi khda khi thanh phan hai bac hai hoic bac bon Ién hon ngudng cai
dat.
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I0P ‘ Operating Region

I I T I T S S B B (|
I Ry N [ R O R A N N R SR T
N [

1.

087P=0.3

2. Bao vé so léch thik tw khong (bao vé chong cham dat cugn day MBA):

TG00
W
00
W
TG00
W
¢3I'o
Rgle so léch
thi tu
In khéng

Pbi voi sy cé cham dat cuon day may bién &p, bao vé so léch thr tw khong
(50REF/64/87N) c6 d6 nhay cao hon so vai bao vé so léch may bién &p théng thuong
(87T).

Xét sy c6 cham dat pha A ¢ phia cuon thir cap dau sao (cuon day b) cia may bién ap
tam giac - sao. Vi tri diém cham dat so véi toan bo chiéu dai cudén diy dugc biéu dién
bang hé s6 f (0 < f < 1). Gia sir may bién ap duoc déng dién khdng tai phia so cip, may
cit phia tha cap mo do d6 dong dién thir cdp bang khdng. Goi lgmay 12 dong dién ngan
mach cham dat 16n nhat khi xay ra sy ¢6 & dau cudn day thir cap (ng véi f = 1). Dong
dién ngan mach phia cudn thir cdp phu thudc tuyén tinh vao vi tri sy ¢6 f, ta co:

IY = f . IGmax
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C SN il Y\ V% > o C
17 | T
N A
B Y Y L~ en A
M 7 :
A ,V\I & ~Y YL I,-V\l P& A
!x,a | !x,b
d>
Q {1y Ly 1o}
{ !Y
( J Id,G>
_ %
Dong so léch caa bao vé so léch may bién &p va bao vé so léch thir tu khdng nhu sau:
feN,
Id,A:‘IA,a = fIGmax
Na
lge _‘IBa =0
foN,
Idc:“c,a = LI P
Na
Id,G :|IY|: f ’IGmax

Gia sir ti s6 bién ap bang 1, tic 1a:

U
U—::l
Khi dé:
N, U, 1
N, J3.u, 3
Dong so Iéch cua 87T va 87N tro thanh:
1
I :ﬁ‘f "1 max
Id,G:f‘IGmax

D6 thi sau cho thay viing bao vé ciia bao vé so léch may bién ap (87T) nhé hon nhiéu
S0 véi bao vé chdng cham dét (87N).
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ld,G/[G.max A
[d/IG,max

0.57

O trén ta da gia sir ti s6 bién ap bang 1. Biéu thirc dong so léch cho thay d6 nhay cua
bao vé chong cham dat doc 1ap vai ti s6 bién ap trong khi do nhay cua bao vé so léch may
bién ap phu thudc vao ti s bién &p va cang thap hon khi U, > Uy,

Role MiCOM P63x:
Bao vé chdng cham dat cd hdm cua role MiCOM P63x c6 thé tuy chon mét trong hai
dai luong hdm.
H&m bing dong cham dat (31o):
Dong so léch:

oo =[ke - 2 (T T T 4k, -1
Dong hdm:
IR,G :‘kp 'Z(TA’TB’TC]

Pic tuyén tac dong cho & hinh sau:

A

c]G/Iref
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Ham bang dong dién pha Ién nhét:
Dong so léch:

oo =[ke S0 To T )4k, -1
Dong hdm:
oo :%.(kp (1, | [ T {7

Dic tuyén tac dong cho & hinh sau:

|
I lz.6.m2

\
St

H%l%%ﬁ‘%l T »

° 1 2 lR_Gllref

3. Hién twong dong tir hda nhay vot (magnetising inrush current) khi dong dién
khong tai MBA:

Hién tuong dong tir hda nhay vot ¢ thé xuat hién khi dong dién khdng tai may bién
ap. Dong dién tir hoa nay co gia tri 16n nhung khong phai la dong sy ¢6 do d6 yéu cau bao
vé s0 léch khong duoc tac dong. Pé tranh tac dong sai, cac role c6 thé khoa tac dong theo
nhitng phuong phéap khac nhau:

Role KBCH 130: role phét hién dong tir hda bang cach phan tich dang song dong dién.
Dang song dong dién tir hod cho thay dong tir hoa c6 nhiing khoang cé gia tri rat nho gan
bang khong. Role KBCH 130 do nhiing khoang thoi gian dong tir hda ¢ gia tri nho va
khoa chirc nang bao vé so léch khi phéat hién dong tir hda.

A O

B O—\W

C
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Role SEL 387: dé bao dam chtic ning so 1éch khong tac dong sai khi xuat hién dong tir
hoa, role SEL 387 cé cac tuy chon sau:

Ham hoa tan:
Role tinh tong cé&c thanh phan hoa tan bac 2 va hoa tan bac 4 va tinh tién dic tuyén
hdm theo truc tung mot dai luegng bang tong caa hoa tan bac hai va bac bon.

Khoéa hea tan:
Role SEL 387 st dung thanh phan hoa tan bac 2, bac 4 dé khda chirc ning so 1éch.
So véi dong su ¢, dong tir hoa khi dong khong tai may bién ap chira nhiéu thanh
phan hoa tan bac chin hon (dong tir hda thudng chira hon 30% hoa tan bac hai).
Role SEL 387 tinh toan thanh phan hoa tan bac hai, hoa tan bac bn va thanh phan
DC cua dong so léch va khoa chirc nang bao vé so léch khi cac dai luong nay cao
hon ngudng cai dat.

VI. BAO VE SO LECH DQC PUONG DAY
1. Role MiCOM P546:

Khi xay ra sy ¢6 ngoai viing bao vé, dong so léch ciing c6 thé xuat hién do CT bi béo
hoa. Dé bao dam hoat dong tin cay, role MiCOM P546 st dung dac tuyén hdm voi hai do
déc nhu hinh vé:

- s \,\‘"]' #
5 I "l;‘ " I:. Jperate /

Percentoge
bias &2

7

Percentage
bias ki

Restrain

Isl

v

I _ 16|+ 1, [+ 1]

lbm = -
L
Dong so léch:
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Ly = rl+T2 +T3
Dong hdm:

o _[f+[r2+]r

bias — 2

Role xut Iénh trip khi diém su ¢6 ndm trong ving tac dong, tirc 12 khi thoa diéu kién:

‘Idiff‘>k1'||bias|+ Isl

néu |l

Vi | > Ko [V = (6, =K, ) -1, + 15 NEU I

Dong dién dung (dong nap — charging current) caa duong day trén khong hoac cép
ngam s& gay ra dong so léch va role cd thé tic dong sai khi dong dién dung du 16n. C6 hai
loai dong dién dung: dong dién dung qua do khi dong dién khong tai duong day va dong
dién dung xac 1ap trong ché d6 van hanh binh thuong. Dong dién dung qua do khi dong
dién khong tai duong day chira chu yéu cac thanh phan hai bac cao, bo loc Fourier cua
role sé& loc c4c thanh phan hai bac cao nay va do d6 bao dam role hoat dong 6n dinh. Dong
dién dung xac 1ap chira chu yéu thanh phan co ban do d6 c6 thé 1am role tac dong sai. Dé
tranh tac dong sai, role MiCOM P546 sé loai trir dong dién dung khi tinh toan dong so

léch theo biéu thirc sau:

IL
‘_—..‘.’
Vi £ Y ,_ﬂ\ A/A
{ 1

. B . B
| i :(IL -J-Up '75)+(|R —-J-Ug ?Sj

véi Bg 1a dung dan cua dudng day.
2. Role SEL 311L.:

|<ISZ

|>I52

Role SEL 311L c6 5 phan tir so léch dong: ba phan tir cho 3 pha, mét phan tir tha tu

nghich va mot phan tir thi tu khéng.

| SEL-3TIL

la, b I

=]
=3
=
[=n)
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Trong tinh trang van hanh binh thuong, gia st dong dién di vao duong day c6 goc pha
0° va dong dién di ra khoi dudng day cé géc pha 180°, bién do dong dién hai dau duong
day bang nhau va biang 5A. Ti s6 dong dién giita hai dau dudng day:

T 0

Lﬂ = 54188 =1.,180°
I Z0

T 0

Lﬂ = —5460 5= 1.,180°
I, 5£-120

T _ 0

Lﬂ = w =1.180°
I 5,120

CL

Khi van hanh binh thuong va khi xay ra su ¢ ngoai ving bao vé, ti sb trén luén c6 gia

tri bang 12180°. Ti sb dong dién giira hai ddu duong day duoc biéu dién trén mat phing
phtc nhu ¢ hinh sau:

External Faults
and Load Current

Trén mit phiang phuc, role SEL 311L tao ra xung quanh diém 1.,180° mot viing ham
nhu hinh v&. Chtic ning so 1éch tac dong khi ti s6 dong dién gitra hai ddu duong day vuot
ra ngoai vung hdm nay va dong so léch cao hon ngudng cai dit. Role khong tac dong khi
ti s dong dién giita hai dau duong day nam trong viing hdm hoic khi dong so léch nho
hon ngudng cai dat.
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A8
=
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Trip Region

Dong so léch duoc xac dinh theo cac biéu thuc sau:

diff _ 1

L™ =1a + 14
diff 1 T
g™ =lg + g
dif _ 1 T
™ =l +1g

CTALRM Relay

(Setting) Word

Bt

Primary Currents toTopped )
o EVENT REPORT Load Elements

and METER

*To allow for capacitive inrush, timer (A) increases
to 1 cycle and setting 871 PP doubles when:
L 3P0 asserts and for 3 cycles after 3P0
deasserts.

2.For 1 cycle after any remole phase current
exceeds local setting SOLP while the associated
remote 3P0 bit is asserted or within 3 cycles
after the remote 3P0 bit deasserts.

3. SPOA asserts and for 3 cycles after SPOA
deasserts.

H: Timers marked with "H* are hysteresis counters.

Logic hoat déng cua phan ti so léch dong toan phan.
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YL Wy

terminal > 3 Inom l; 0

of within 3 cycles after the remote 3P0
bt

deasserts.
4. SPO asserts and for LS cycies after
SPO deasserts.

i Timers marked with "H" are hysteresis
loouters. ]

terminal > 3 inom

fauits.

3 For 1S cycles after any remote phase
current exceeds local setting SOLP while
the associated remote 3P0 bit is asserted|
or within 3 cycles after the remote 370

34y - 005——1-

bit deasserts.
4.SPO asserts and for LS cyces afer ]
SPO deasserts. Iy —

[H: Timers marked with "H" are hysteresis
|counters.

Logic hoat déng cua phan ti# so léch thir tr khong.

VIL. BAO VE SO LECH THANH CAI (Role REB 500)
Dong so léch:



Idiff

P
i=1
Dong hadm:

n —
Irstnt = Z‘II‘
i=1

trong do:

I - thanh phan hoa tan co ban cua dong dién ngin 19 thi i.

n: s6 ngan 16 trong ving bao Vvé.
Hé so on dinh k dugc xac dinh tir hai dai lwong trén:

'Fj’

Il
UN

K = | i _ i

rstnt

M-

i=1

Cac dai lugng trén dugce xac dinh cho tirng pha va cho tirng vung bao vé.

Dic tuyén tac dong:

I K in |1000 - | A

Khao sat hoat dong cua role trong cac trueong hop sau:
Truong hop 1: ngan mach ngoai ving bao vé.

1 40 |

l1 =5 kA I = 5 kKA

I3 =10 kA

_ |p+5-10

k_ldiff _ _
5+ 8] +|-10]

rstnt

¥ 1|
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Truong hop 2: ngan mach trong ving bao vé:

1o 10 24

l1 =5 kA I = 5 kA I3 =0 kA

lyw  p+5+0

k=" -
o [8+[5(+(0)

rstnt

Trudng hop 3: ngan mach ngoai ving bao vé, CT bi bdo hoa.

e 1o o

li=5kA l,=5kA
la = -2 kA
i
/N
o
Hly o+ \\
|y " 1'1 .-
IniH
) | i 5+5-2| _ 067
Lo [8+8+|-2]

Khi ngan mach ngoai viing bao vé véi dong su ¢6 16n, CT c6 thé bi bdo hoa lam
xuat hién dong so léch va role c6 thé tac dong sai. D¢ tranh tac dong sai trong truong hop
bdo hoa CT, role REB 500 sir dung chirc ning dic biét sau day dé dat dwoc xap xi gan
ding dang song dong dién.
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0 10 20 30 40 ms
t, £, p——
e B o e EE——
tU
Pe—

Distorted current signal (main c.t. secondary)

Corrected current signal

Pé bao dam chirc nang bao vé so léch thanh cai khong tac dong sai khi CT bi bao
hoa, role REB 500 sir dung thém chirc nang so sanh goc pha dong dién cua cac ngan 16
trong ving bao vé. Khi ngan mach trong ving bao vé, dong dién cua tat ca cac ngan 16 ¢6
ciing goc pha. Nguoc lai, khi ngan mach ngoai viing bao vé, cé it nhat mot ngan 16 ¢6
dong dién nguoc pha véi dong dién nhirng ngan 16 con lai. Chirc nang so sanh pha so sanh
g6c pha tat ca cac dong dién caa cac ngin 10 trong ving bao vé, néu do6 léch pha gita
ching nho hon 74° thi role xac dinh su ¢b trong viing bao vé. Bé bao dam tac dong dung,
chirc nang so sanh pha khong xét nhirng ngan 16 co6 dong nho.

Case 1: external fault Agp = 139°
Diagram of busbar 4 im

Operating characteristic

T 180° - Case 2: internal fault Agp = 40°
Im

. | operates

: !

= ,

= T4 APy = 747 Re

b l ‘i

oy

@ P, =40

o |_I internal fault b 2
0 —r

Case 1 z
Nhu vay, chirc ning bao vé thanh cai tac dong khi thoa man déng thoi 3 diéu kién
sau:
- Dong so léch lgi¢ lon hon gia tri cai dat.
- Hé sé k 16n hon gia trj cai dat.
- Goc léch pha gitra dong dién cia cac ngan 16 nho hon gia tri cai dat.
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Thoi gian tac dong cua bao vé so 1éch thanh céi:

[ms]

T 50

Operating 44 4

time
307 max. 30 ms
207 min. 22 ms
10
01 ' ' T
1.2 5 10 20 30 40

lerin
VI1I. ANH HUONG CUA TU PONG LAI POI VOI ON PINH HE THONG DPIEN
Théng ké cho thdy rang khoang 85% su cb trén cac duong day truyén tai 1a sy cd
thoang qua. Sau khi cit sy cb, hd quang c6 thé tu dap tit, cach dién duoc phuc hoi va
duong day c6 thé dong lai thanh cong. C6 hai ché do tu dong lai duong day: tu dong lai
mot pha va ty dong lai ba pha. Phan sau s& khao st anh huang cia tu dong lai d6i voi 6n
dinh hé thong dién.
Xét hé théng gdm mét ngudn phat ndi véi thanh céi vo cing Ion qua hai duong day
truyén tai nhu hinh vé:

1 2
EZd ] [ uZ0
—| L
Puong dic tuyén cong suat truyen tai trén duong day cho boi hinh sau:
Pe
Pmax —_—
P
‘ o
\
0 30 7'[/2 T
trong do:
E|-lU . \
P, = |>|<J -sin & : cOng suat (dién) truyen tai trén duong day.
12

P cong suit co cung cap bai turbin.
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X12: tré khang tuong duong giira ngudn E va U.
0. goc léch pha gitta E va U.

1. So sanh 6n dinh hé théng khi khéng c6 tw déng lai va khi c6 tw déng lai 3 pha:

On dinh qua d6 (6n dinh dong - transient stability) cua hé thong don gian & trén cd thé
khao sét bang tiéu chuan can bang dién tich. Hé théng 6n dinh khi dién tich hdm téc 16n
hon hoic bang dién tich ting toc.

Truong hop 1: Khéng cé tu dong lai.
Dién tich tang téc A;: dién tich hinh thang cong abcd.
Dién tich hdm tc A,: dién tich tam giac cong def.

Pe
Pmax - P. trudc su co
e / .
Pe sau sy co
Ao
a
Pn d
A f P. trong thdi gian sy ¢&
c
b
| | | ’
0 6() 65 amax T

Truong hop 2: CO tu dong lai:
Dién tich tiang téc A;: dién tich hinh thang cong abcd.
Dién tich hdm téc A,: dién tich da giac cong defgh.

P

Pmax —

— & Pe. trudc su co
e f /
Pe truGc khi TBL
A>
a
Pn d h
Al

c

b

| | |

Pe trong thdi gian su c¢&

0 80 80 6AR 8max T

Nhu vay, khi c¢é ty dong lai dién tich hdm téc ting thém mot luong bang dién tich tam
giac cong fgh do d6 hé thdng c6 d6 du trix 6n dinh cao hon.
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2. So sanh én dinh hé théng giira tw déng lai 3 pha va tw déng lai mét pha:

Tu dong lai mot pha dic biét quan trong khi hai hé théng lién két véi nhau hoic mot
ngudn phat lién két voi hé théng bang mot duong day truyén tai. Xét hé théng gdm mot
ngudn phat ndi véi thanh cai vo cling 16n qua mot dudng day truyén tai nhu hinh vé:

EZS uZ0
1 2

e 1
i L 0

Truong hop 1: Tu dong lai ba pha:
Dién tich tang téc A;: dién tich da giac cong abcdef.
Dién tich hdm tc A,: dién tich tam giac cong fgh.

Pe
g v
Pmax | Pe truéce sy co
Ao P. trudc khi TPL
a
P.. f h
Al Pe trong thdi gian sy ¢d
by ¢
d € \ 5
I I
0 00 O OAR Omax i

Truong hop 2: Tu dong lai mét pha:
Dién tich ting téc A;: dién tich da giac cong abcdef.
Dién tich hdm téc A,: dién tich tam gi4c cong fgh.
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Pe

g
Pmax Pe. trugc su' co
A2 Pe truGe khi TBL
a
Pn f h
Al f ¢ Pe trong thdi gian su co
c
b
| | | | 5
\ \ \ \
0 60 60 8AR Smax Y

Nhu vay, khi tu dong lai mot pha hé théng c6 do du trit 6n dinh cao hon vi dién tich
tang toc nho hon so véi khi tu dong lai ba pha do cong suat van duoc truyén tai qua hai
pha con lai khi pha su ¢b duoc cit ra.
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