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Tom tat

Dé tranh tac déng nhdm do dao dong dién cua role béo vé (RLBV) khoéng céch co triréc day, chirc ndng
phét hién dao déng dién (PSW) tich hop trong RLBV khodng céach ky thuat s6 ngay nay da duoc st dung.
Role c6 khd ndng phan biét duoc trirong hop sw cd va PSW bang cach st dung hai déc tinh t giac dé tao ra
viing do déi véi quy dao téng tré do luong di chuyén qua. Muc dich chinh cla chirc ndng la khéa chirc ndng
khoang céch tac dong khi PSW én dinh va cat khi PSW khéng én dinh. Bai bao phan tich giai thuat chirc
ndng PWS, théng s6 chinh dinh ctua hdng SEL, tién hanh thir nghiém chirc ndng khéa PSW cua role ky thuat
s6 SEL 421 béng céng cu Distance trong phan mém TU 3.0 dung dé diéu khién hop bé thi nghiém Omicron
CMC 256. Ngoai ra, bai bao xay dwng mé hinh dwong day 220kV bang phédn mém Matlab/Simulink dé phéan
tich dao déng. Két qué thtr nghiém chi ra rang, chirc ndng ndy cé dé tin cdy cao va thoi gian dép tng lam
viéc cta role nhanh choéng.

Tt khoa: Bwong day truyén tai dién, Role bao vé khoang cach, Dao ddng dién, Khéa khi cé dao dong dién,
Cat khi dao dong dién.

Abstract

Avoiding mistake trip of the mechanical distance relay during power swing, the power swing function
implementation in numerical distance relays are used to overcome this drawback. Now, the relay has to
discriminate between the fault and the power swing conditions. It uses dual-quadrilateral characteristics that
are based on the measurement of the time it takes the positive-sequence impedance to cross the two
blinders. The main purpose of the function is block the power swing or trip on the out-of-step. This paper
presents power swing function theory and explains setting values of SEL vendors. Also, the paper performs
to test effectively power swing function on the relay protection SEL421 by Distance function in TU3.0
software of Omicron CMC256 device. In addition, we describe a 220kV power system model, explain how to
analyze swing with Matlab/Simulink software. Thereby results show that benefits this function can yield of
high reliability, fast time response.

Keywords: Transmission line, Distance relay, Power swing, Power swing blocking, Power swing tripping

1a cac dao dong d6i ximg ba pha sé& tit din. Vi vay,
cac RLBV k¥ thuat so dugc thiét ké dé tranh tac dong

Dao dong dien (PWS) 14 che dg lam vice khong 3y c6"PWS xay ra. Dé thuc hién didu ny, cac

binh thudng cua hé thong dién. PWS s& Xudt hién khi
hé théng xay ra cac su cb, truyen tai cong suat qua
cao, hodc trong qua trinh hé thong chuyén trang thai
lam viéc (dong cat phu tai, cac duong day truyén tai).
Khi d6, dong dién va dién &p do luong trén role bao
vé (RLBV) c6 bién do va goc pha bién doi lién tuc
theo chu ky dao dong (I tang, U giam) va RLBV cam
nhan nhu c6 ngin mach trén duong day. Do do,
RLBV dé bi tac dong nhim, din dén cit thém cac
may phat dién va duong day, lam trim trong hon ché
d6 van hanh cta hé thong dién (HTD) va c6 thé dan
dén ra 1udi. Tuy nhién, voi dac diém co ban cua PSW
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RLBV dugc trang bi gidi thudt cho phép phat hién
PWS 6n dinh va khoa chirc ning bao vé khoang cach
(F21) [1-4]. Tai Viét Nam, mot s6 sy cb dién hinh
gy ra PSW trén ludi 500kV gom c6 [5]: Su ¢b vao
lic 14h43’° ngay 27/12/2006 tai TBA 500 kV Pleiku;
Dao dong dién trén duong day 500 kV Pleiku -
Ning vao lic 11h30° ngay 24/4/2008; Su cb ngay
04/10/2012 gay nhay duong day Di Linh — Téan Dinh;
Su cb ngay 26/4/2013 trong diéu kién van hanh phai
nbi tit (bypass) 2 tu bu doc tai Nho Quan trén dudng
day Nho Quan - Ha Tinh va 4 tu bu doc tai Ha Tinh
trén duong day Ha Tinh - Nho Quan va Ha Tinh - Ba
Néng; Su ¢b ngay 22/05/2013 gy nhay dudng day Di
Linh - Tan Dinh.....
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Noi dung chinh cta bai bao di sau vao phan tich
giai thuat phat hién PWS, gia tri chinh dinh cho
RLBV cua hing SEL. Sau d6, sit dung hop bd thi
nghiém CMC 256 dé kiém tra thyc té tmg dung chirc
nang nay trén SEL 421 va mo phong kiém ching mo
hinh dudng day song song 220KV c6 chiéu dai 80km
bang phan mém Matlab/Simulink.

2. Gidi thuét phat hién dao dong dién

Hién nay, co rat nhiéu phuong phap dung dé

phat hién PWS. Van dé dit ra 1a chiung phai phan biét
rd hai truong hop 1a ngan mach va PWS. Néi chung,
RLBV can déap tmg duoc cac tiéu chi sau day [6]:
- Xdc dinh 16 ving do PWS: Cac hing san xuét
RLBV thudng sir dung hai phan tir ¢6 dic tinh tir giac
dé tao ra ving do PSW (ndm giita ving trong va ving
ngoai) nhu hinh 3. Luu y, vung nay phai bao trum
duoc vung lam viée (khoi dong) ngoai cung (thudng
la vung Z3) ctia RLBV. Gia tri dién tro, dién khang
clia ving ngoai nam trong khoang tir (135 = 150)%
gia tri cua vung trong.
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Hinh 1. Logic do PWS

Nguyén ly lam viéc cta chirc nang PSW dugc
trinh bay trén hinh 1. Trong d6, Zps, Zn va EF lan
luot 13 tin hiéu dau ra cua ving do dao dong, ving
lam viéc cia RLBV khoang cach va ngudng do su ¢d
cham dat.

Néu tng tr& do nim trong ving do PWS (Zps =
1, Zn = 0, EF = 0), tin hi¢u khoa dao dong dién sé
xuét hién sau thoi gian do dao dong dién (nim trong
khoang tir 30 + 50ms). Tai thoi diém nay, ta ¢ hai
Iva chon: Khoa tAt ca cac vung bao v€ Z2, 73, va Z4
ngoai trir Z1 (cho phép cit MC khi téng tro do di vao
vung Z1) hoac Khoa tat ca cac viung bao vé va cit
MC khi xay ra PWS khong 6n dinh [6].

Néu tdng tré do di chuyén ra ngoai cta ving do
PWS, thi tin hiéu khoa s& giai trir sau thoi gian khoa
dao dong dién (> 2s dbi voi duong day trong cing
mot HTD, > 5s ddi voi dudong day lién két giira hai
HTD). Trong truong hop xuat hién sy cd cham dat
(EF = 1), thi tin hiéu khoa dao dong dién ngay lap tirc
bi giai trir.

- Hudng di chuyén phii hop: huéng di chuyén cua
quy dao tong tré do trong ving do theo mot hudng
nhat dinh. D&i véi PSW 6n dinh, tong tro do di
chuyén cham tir ving tai vao ving lam viéc cua
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BVRL 1di quay trd ra ngoai cing mot phia, nén
RLBV can phai khoéa chirc ning F21. Con d6i voi
PSW khong 6n dinh, tong tro do ciing di chuyén
cham dén vung lam viéc cia BVRL, nhung sau dé
tiép tuc di qua truc X va sang phia d6i dién (truc dién
tré 4m) nén RLBV can phai chu dong xuit 1énh cat
MC. Trong trudng hop nay, RLBV 7SA522 kiém tra
thém thanh phan dién tro do ¢ bi d6i diu hay khong,
con SEL321 thi giam sat dong TTN vuot qué gia tri
dat.
- Tinh lién tuc: gia tri tong trd do ludng gitra hai diém
(vi du diém 4, 5) trén hinh 2 ¢6 quy dao di chuyén phai
thay doi it nhat mot gia tri ti thiéu 1a dR(K), dX(k) va
|[dR(K) - dR(k+1)| < ngudng dat (50mQ) [7].
Dao dgng dién
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Hinh 2. Véc to tong tré khi dao dong
- Tinh déu dan: Dé phat hiéen PWS, RLBV Schneider
P442 cin ctr vao toc do bién thién cua tong tro do 3
pha ctia hai diém theo thoi gian (dZ/dt) di qua ving
do AR va AX (hinh 3) v6i thoi gian 16n hon 5ms
(hodc tdc d6 thay d6i cham < 5Q/s) khi dao dong va
c6 gia tri rat 16n (hodc tdc do thay ddi nhanh) di truc
tiép vao ving bao vé khi ngén mach [8], [9].
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Hinh 3. Dic tinh phat hién dao dong dién P442

3. Kiém dinh chirc ning khéa dao dong dién
(OSB) cua hiang SEL

Dua trén co so tai liéu [9] huéng dan tinh toan
thong sé chinh dinh ving trong Z6, ving ngoai Z7 va
thoi gian khoa dao dong dién (Out of Step Block
Time Delay - OSBD) cua role SEL421, chiing t6i tién
hanh thyc hién cho duong day D12 tai TBA 220kV
Thanh M¥ & hinh 4, c6 viung Z4P = 31.58Q, voi gia
dinh (EOOS =Y, EOOST = N). Sau @06, thuc hién cac
budc thir nghiém cu thé nhu sau:

715= 19.45,_531 = 4.87 ‘-Sfl_l IZm —18.92..81°

| - | M- | I
& [SEraz1] £= 50z
fslip = SHz

Hinh 4. Buong day D12 tai TBA 220kV Thanh My
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Buée I: Cai d3t thong s6 chinh dinh da tinh toén
Chp RLBV SEL421 (S/N: 2007134228) bang phan
mém AcSELerator QuickSet Editor nhu hinh 5.

_ﬁ AcSELerator® QuickSet - [Settings Editor - DO7&D08 F21 test final (SEL-421-2012 v5.15.0.4)]
File Edit
o @

View Communications Tools Windows Help Language
BdEHD O Q| =
© Aliases =
© Global

© Breaker Monitor

© Group 1

+-© Set1

& [ w 2 | o

0S84 Block Zone 4
Y v select: v, N

©00s8S Block Zone 5

© Line Configuration Select: Y, N

Relay Configuration
© Phase Distance Elements

© Ground Distance Elements

© Distance Elements Common Tir

.0
9 OSBD_Out-of-Step Block Time Delay (cydes)

1.500 Range = 0.500 to 8000.000

bbbl OSBLTCH Latch Out-of-Step Blocking
@ Outof-Step Tripping/Blocking [N v | select: ¥, N
© Load Encroachment

© Phase Inst 0/C

© Residual Ground Inst 0/C

© NegativeSeqInst 0/C E
© Time Overcurent

© Directional

© Pole Open Detection

tip Schemes

© Breaker 1 Failure Logic

© Breaker 2 Failure Logic

EQOST Out-Of-Step Tripping
[N ~| select: N, 1,0

OSTD Out-Of-Step Trip Delay (cycles)

0.500 Range = 0.500 to 8000.000

X1T7 Zone 7 Reactance -Top (ohms, sec)
59.02 Range = 0.25 to 480.00

X1T6 Zone 6 Reactance -Top (ohms, sec)

© Synchronism Check
© Reclosing and Manual Closing 37.89 Range =0.25 to 480.00
© Demand Metering
© Trip Logic RIR7 Zone 7 Resistance -Right (ohms, sec)
© Protection Logic 1 40.18 Range = 0.25 to 350.00
© Graphical Logic 1
© Group 2 R1R6 Zone 6 Resistance -Right (ohms, sec)

19.06 Range = 0.25 to 350.00

© Group3

Hinh 5a. Thong s6 chinh dinh chirc ning OSB

Hinh 5b. Bic tinh OSB

Buorc 2: Kiém tra tin hiéu do PWS dua trén quy
dao tong tro do duoc md ta bang cong cu Distance
ciia phan mém TU 3.0 di€u khién hop b CMC256
(hinh 6) d¢ thtr nghiém chtiic nang khéa PSW cua
ngan 16 D12 ¢ TBA 220kV Thanh My.
- Phat su ¢6 pha - pha tai diém (1) ndm ngoai vung 7.
Sau d6, mo phong sy ¢ pha - pha (AB, BC, AC) nam
trong vung do tai diém (2) vdi thoi gian 16n hon OSBD
= 30ms. Tin hi€u dao dong s€ xuat hién.
- (;ét phat su ¢b hodc tao su cd nim ngoai vung Z7 va
kiém tra tin hi¢u dao dong s€ ty gidi trur sau thoi gian
UBOSBD = UBOSBF x OSBD =4 x 0.03 =0.12s.
- Tao su cb cham dat ném trong vung do, kiém tra tin
hi€u do dao dong cong suat khong lam viéc.

S OMICRON Distance - [Test View: Distancel]
) File Edit View -
Ded RE~ B® > »

Test Parameters Window

Help
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Hinh 6. Modun Distance test
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Buwéc 3: Kiém tra tinh ning khoa bao vé
- Sau khi ¢6 tin hiéu PWS tur b}xc'rc trén, ‘;jén hanh tao sur
co pha — pha tai ving Z4 tai diém (3). Kiém tra Z4 s& cat
neu chon chirc nang khéa vung 4 (Out-of-Step Block
Zone 4) OOSB4 =N va khong cat néula'y.
- Thyc hién tuwong ty cho cac vung Z1, Z2.

Buwéc 4: Kiém tra ban ghi su ¢d

Truong hop 1: OOSB4 chon 1& N, chic nang
F21 lam viéc binh thuong.

TLED 5
TLED 6 I
TLED 7 Il

Hinh 7. Két qua thir nghiém RLBV véi chirc ning M4PT
tac dong khi khong c6 tin hi¢u khoa dao ddng dién

Truong hop 2: OOSB4 1a Y, RLBV khoa khi
PWS 6n dinh va PWS khong 6n dinh dén hét 0.1s.

Hinh 8. Két qua thir nghiém RLBV khéng tac dong
khi xuat hién tin hi¢u khoa dao dong dién vung 4
(Block Zone 4 during out-of-step condition - OSB4)

Tin hi¢u khoa F21 khi PWS s€ bi gidi tru néu:

- Khi tong tré do ndm ngoai Z7.

- Dong dién TTN 50QUB cua phan tor huéng TTN
67QUBEF hodc 67QUBR (67Q1T ctia ving 1) khai tao.

- Néu tong trd do nam giita hai duong thang ving do
su co ba pha véi thoi gian UBOSBD = 4.

4. M phong hé thong dién bang Matlab/Simulink

Bai bao st dung phan mém Matlab/Simulink dé
md phong hé thong duong day truyén tai song song
220kV, ¢ chiéu dai 80km (r; = 0.0345Q/km, ro =
0.1796Q/km, x1 = 0.001H/km, X, = 0.0036H/km),
MFD 200MW, phu tai 400MW cho trén hinh

zout
RESET Pow (1 )
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TIME
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osT z
™ Oul_of_Step
osT

Earth_F ault

Hinh 9a. Modun role dao dong cong suat
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DAO DONG DIEN DUONG DAY TRUYEN TAI 220KV
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Hinh 9b. M6 hinh dudng day song song 220kV

Truwong hop 1: md phong dao dong 6n dinh khi
¢6 su ¢d ¢ thoi diém t = 6s trén dudng day 2 tai 60km
(tinh tir thanh cai B1), Rr = 10Q. MC cit ¢ lap
duong day 2 tai t = 6.12s va lam cong suit P, Q
truyén tai trén duong day 1 bi dao dong manh. Sau dé
MC duong day 2 dong lap lai tai t = 7s va dao dong
giam dan theo thoi gian. Két qua 1a quy dao tong tre
di vao va di ra vung do bén phia tay phai nén RLBV
trén duong day 1 nhan thdy PSW 6n dinh xuét tin
hi¢u PSW tai t = 6.5s (xem hinh 10, 12).
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Hinh 10. Quy dao tong tré Z1 khi dao dong 6n dinh
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Truong hop 2: md phong dao dong khong on
dinh khi ¢6 su ¢ ¢ thoi diém t = 6s trén dudng day 2
tai 20km (tinh tir thanh cai B1), Rr = 1Q. MC cit ¢b
lap duong day 2 tai t = 6.2s va lam cong suét P, Q
truyén tai trén duong day 1 bi dao dong manh. Mac
du MC duong day 2 dong lap lai tai t = 7s nhung qu¥y
dao tong tr&é di tir bén phai vao ving trong, sang bén
trai va di ra vung ngoai. Cho nén, RLBV trén duong
day 1 nhan thiy PSW khong 6n dinh nén xut tin hi¢u
OST tait=7.2s (xem hinh 11, 13).

Hinh 11. Quy dao tong tré Z1 khi dao dong khong 6n dinh
|
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Hinh 12. Dang song dong dién, dién ap, P, Q va tin hi¢u PSW, OST trén RLBV khi dao dong 6n dinh
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Hinh 13. Dang song dong dién, dién ap, P, Q va tin hiéu PSW, OST trén RLBV khi dao dong khong 6n dinh

5. Két luin

Tai Viét Nam, tit ca cac RLBV k¥ thuat s6 ¢
tich hop chirc nang khoa PWS st dung pho bién trén
dudng day truyén tai dién. Tuy nhién, chirc ndng nay
chua dugce phan tich day du trong thuc té van hanh.
Bén canh do, véi tinh chat phtre tap cua sy b, ché do
lam viéc cua hé thdng dién dién rong nén viéc phan
tich va danh gia tinh ndng lam viéc cia chic ning
khoa PWS cho ting chiing loai role 14 rat can thiét.

Két qua di trinh bay trong bai bao s& giup cho
cac can bo quan 1y van hanh, nha nghién ctru, va thict
ke hé thong dién Viét Nam co thé:

- Nim bt dugc nhitng yén dé chinh nham chinh
dinh dang dan thong so cho RLBV.

- Str dung hop bd thi nghiém CMC 256 nhém
kiém tra, thir nghiém chuc nang nay trén role s6
dé phan biét hién tuong dao dong cong sut va
su ¢6, ddng thoi so sanh két qua dau ra RLBV
v6i tidu chudn k¥ thudt cua nha ché tao dugc
chinh xac.

- Tim hiéu, x4c dinh dung cac nguyén nhan giy
ra mat dién trén dién rong trong cac truong hop
dao dong dién on dinh va khong 6n dinh dwa
trén phan mém Matlab/Simulink.
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